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The Council for Exceptional Children

CEC: Leading the Way

The Council for Exceptional Children (CEC) is the largest professional
organization internationally committed to improving educational out-
comes for individuals with exceptionalities. CEC accomplishes its world-
wide mission on behalf of educators and others working with children
with exceptionalities by advocating for appropriate government policies;
setting professional standards; providing continuing professional develop-
ment; and assisting professionals to obtain conditions and resources nec-
essary for effective professional practice.

CEC: The Unifying Force of a Diverse Field

The Council for Exceptional Children, a private nonprofit membership
organization, was established in 1922. CEC is an active network of 59
State/Provincial Federations, 900 Chapters, 17 Specialized Divisions, and
275 Subdivisions with reach in over 40 countries.

The CEC Information Center:

International Resource for Topics in Special and Gifted Education
The Council for Exceptional Children is a major publisher of special edu-
cation literature and produces a comprehensive catalog semiannually.
Journals such as TEACHING Exceptional Children (published six times a
year) and Exceptional Children (published quarterly) and a newsletter, CEC
Today, reach over 100,000 readers and provide a wealth of information on
the latest teaching strategies, research, resources, and special education
news.

To help those in the field respond to their ever-increasing classroom chal-
lenges, CEC is proud to release Toward Successful Inclusion of Students with
Disabilities: The Architecture of Instruction.

The Council for Exceptional Children
1920 Association Drive ¢ Reston, Virginia 20191-1589
Voice: 703/620-3660
TTY: 703 /264-9446
Fax: 703/264-9494
E-mail: cecpubs@cec.sped.org
URL: http:/ /www.cec.sped.org
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Preface

Teachers in inclusive classrooms regularly face the difficult task of hav-
ing to modify the curriculum to reach all of their students, many of
whom have special needs. Students with disabilities, whether physical,
emotional, or cognitive in nature, respond to the curriculum different-
ly from other students. For example, depending on the disability itself
and other factors affecting their ability to succeed academically, stu-
dents may need modifications such as advance and graphic organizers,
instructional scaffolding, additional practice and time to complete
assignments, and/or alternative media (e.g., large-print materials,
audiotapes, or electronic materials). Without specific modifications, the
standard curricular materials can be inadequate for these students, and
too frequently they can find themselves blocked from access to essen-
tial aspects of the curriculum. Teachers must adjust the materials or
their presentation to break down the barriers and assist these students
in learning.

The IDEA Amendments of 1997 require that students with disabil-
ities have access to the general education curriculum. This legislative
requirement makes the accessibility of curricular materials an issue of
even greater importance than it otherwise would be. To meet the goal
of equal access to the curriculum for everyone, to enable each student
to engage with his or her lessons in a meaningful way, teachers must be
prepared to provide useful alternatives in terms of both curricular
materials and instructional delivery. Well-adapted materials without an
effective method of teaching are practically useless, but with the prop-
er tools and instructional methods, a good teacher encourages each
member of the class to participate directly in the learning experience.

Unfortunately, teachers who have to work with standard, off-the-
shelf curricular materials usually have little time to develop accommo-
dations for their classes. They need a guidebook that outlines success-
ful adaptation strategies in clear, concise language, something that




demonstrates the link between purpose and procedure for a teacher in
a classroom of diverse learners. This ERIC/OSEP Mini-Library was
designed to fill the gap for educators who are already engaged in cur-
riculum adaptations as well as those who have not yet begun. The three
volumes in this series:

® Outline the conceptual strategies behind instructional adaptations.

¢ Present characteristics of classroom materials that allow for effec-
tive adaptations.

¢ Ilustrate those adaptations in brief, process-oriented chapters and
vignettes. The adaptations describe best or promising practices that
are based upon relevant special education research.

The Mini-Library consists of three books:

1. An introductory overview on general principles of adaptation of
curricular materials, written by Edward J. Kame’enui and Deborah
Simmons of the University of Oregon.

2. A volume on adaptation for kindergarten through fifth-grade,
using the content-areas of reading and math, by Jeanne Shay
Schumm of the University of Miami.

3. Avolume on adaptation in grades three through eight, in language
arts, social studies, and science, by Jean Schumaker and Keith Lenz
of the University of Kansas.

Clearly, three short volumes cannot cover the range of disabilities
and other diverse learning needs that teachers have to confront. We
have limited our consideration to mild cognitive disabilities and have
focused on adapting materials rather than on delivery (although in
practice the two go hand in hand). For those who wish to read more
about adaptations, the books provide references to additional resources
on effective teaching methods and research.

A Word on Universal Design

This Mini-Library proceeds from the assumption that teachers who
have to adapt instruction for their students usually don’t have a say in
choosing the curriculum or designing the materials before they are
expected to use them. This series of publications offers the means to
facilitate that process. If the developers of curricular materials antici-
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pated some of the needs that teachers face in inclusive classrooms, such
as students who read below grade level or who have organizational or
attention-deficit problems, and if they then designed accommodations
for these needs into the materials, that would free up teachers to devote
more time to teaching and less to adapting the curriculum. While this
may sound like an ideal situation, actually it is neither unrealistic nor
far in the future of public school classrooms. Over the past few years,
there has been a concerted effort in special education to promote cur-
ricular materials with built-in adaptations, particularly in digital
media, that are flexible and customizable. Known as universal design for
learning, the movement is based on the principles behind the universal
design movement for access to products and environments for all
users, regardless of sensory or physical disabilities.

The educational strategies behind universal design for learning
basically underlie any sort of classroom adaptations. When a teacher
adapts a curriculum, she or he works to accommodate as many student
needs as possible by developing an array of potential supports. An
unadapted curriculum generally is one-size-fits-all, but adapted mate-
rials can be tailored to the students. In this way, universally designed
materials can accommodate students where they need it, but those sup-
ports are incorporated during the development phase, rather than hav-
ing to be added after the fact. The same strategies that teachers use to
adapt inefficient or inconsiderate materials go into universally
designed curricular materials. A history text, for example, is written to
include graphic organizers and strategic questions to help students
who would find a typical text inaccessible but also to provide a chal-
lenge for those who would otherwise find it boring or unengaging. A
digital reading program can highlight the text word for word or sen-
tence by sentence for students who have difficulty following along by
themselves, or it can say the words out loud for those who need more
familiarity with the sounds of what they read. Such adaptations could
be designed and provided by teachers—and this Mini-Library pro-
vides a number of successful examples—but the more resources that
come packaged with the curriculum, the greater its flexibility and the
less it has to be modified by the teacher.

Although materials that incorporate aspects of universal design
have yet to become routine in schools, school districts in several states
already are using preadapted books and digital media in their class-
rooms. For example, under a Department of Education grant, the
Center for Applied Special Technology (CAST) is currently working
with the State of New Hampshire to study the potential of technology
to promote literacy for all students. This project, now implemented in
16 New England schools, uses a CD-ROM-based instructional pro-
gram, WiggleWorks, that employs principles of universal design for
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learning. Other states, such as Texas and California, are using such
preadapted, technology-supported programs for curriculum delivery.
As technology inevitably plays an increasingly central instructional
role, the concept of universal design for learning will gain prominence.

A Final Word on Adaptations

No computer or other classroom tool, no adapted materials can ever
take the place of the teacher. Without an informed and dedicated
teacher directing the learning, without someone who knows the stu-
dents well enough to know what barriers to break down and where
and how much to challenge a student, then even the best tools will be
useless. Universally designed and adapted curricular materials are
intended to provide teachers with more time and better means to get
the job done, not to do the job for them.
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Introduction

Many students, especially those with disabilities, reach the middle
grades with large skill deficits. On the average, they read at the fourth-
grade level, cannot write complete sentences consistently, do not have
fluent knowledge of the basic math facts, and have difficulty remem-
bering information (Deshler & Schumaker, 1983). They do not know
how to organize information (Bulgren, Hock, Schumaker, Deshler, &
1995) or how to organize their time (Hughes, Deshler, Ruhl, &
Schumaker, 1993). Such skill deficits are a great disadvantage for stu-
dents with disabilities who are included in the general education class-
room at the middle-school level. In this setting they are typically
expected to read textbooks written at the sixth-grade level and higher,
write paragraphs and reports, keep track of and complete homework
assignments, and study for and take tests in several subject areas.

While instructional methods are available for teaching many of
these students the skills and strategies they need to be successful in the
general education classroom in middle school, in high school, and
beyond (Schumaker & Deshler, 1992), they take time and must be
extensive as well as intensive (Deshler & Schumaker, 1993). How can
you, as a teacher, support these students during this time so that they
do not fail in their general education classes?

One effective method of support is to provide accommodations for
these students. Accommodations are procedures or enhancements that
enable a person with a disability to complete a task that he or she
would otherwise be unable to complete because of a disability. One
important accommodation for students in middle-school classrooms is
material adaptations.




What Are Material Adaptations?

Material adaptations are alterations made in the materials that students
use to learn or that teachers use to teach. These alterations become nec-
essary when the materials currently being used present a barrier to stu-
dent success. Adaptations can entail altering either the content or the
format of the materials.

* Content adaptations involve changing the nature or amount of what
will be learned. For example, instead of acquiring social studies
concepts through a study of the relationships between countries,
the learner acquires similar concepts through a study of the rela-
tionships between class members.

* Format adaptations involve changing the way information is pre-
sented to the learner. For example, instead of acquiring social stud-
ies concepts through independently reading a text about the rela-
tionships between European countries, the learner acquires the
same concepts and the same content through listening to struc-
tured audiotapes and following a structured listening guide.

For students with mild cognitive disabilities, adaptations should
be used primarily as a short-term solution to increase access to the cur-
riculum and increase the probability that the student will be able to
complete an academic task. They should not become a permanent sub-
stitute for the intensive instruction in important skills and strategies
that students with disabilities need in order to become independent
learners and performers. Short-term adaptations usually are intro-
duced into classroom situations to enable learning, either by removing
barriers to students’ cognition or until they can be taught a skill or
strategy that will enable them to learn independently. Some short-term
adaptations may become permanent adaptations if needed by a partic-
ular student.

Effective adaptations also take time for teachers to design and
implement. Ideally, the needed adaptations would be designed into the
curricular materials by the developers, and the range of use of these
preadapted materials would be broad enough to assist students regard-
less of their disability. When materials that employ such universal
design elements are used in inclusive classrooms, they can minimize
the amount and depth of adaptations that teachers need to make. The
access is built into the design, rather than teachers being required to
add it on afterwards.
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1
Adapting Materials

Little research has been conducted on how to adapt materials effec-
tively or how to implement them effectively with students. Research on
how to successfully weave adaptations into the general education cur-
riculum is even more sparse. The few studies that have been conduct-
ed in this area indicate:

* the process for determining when materials should be adapted,
» the focus of the adaptation,
* how the adaptation should be implemented with students, and

* how students become informed about the adaptation.

In some cases, making and implementing an effective adaptation
can be more time consuming and complex than teaching a student the
skills needed to meet a particular demand. Therefore, the process for
determining when and how a particular adaptation should be used is
as important as the adaptation itself. The following steps for making
adaptations were developed after reviewing the research on many of
the adaptations presented in this book. These steps provide a suggest-
ed framework for making decisions about using material adaptations
effectively.

Step 1. Create a Plan for Adapting Materials

Adapting materials is just one part of an overall plan for students with
disabilities; to be effective, the adaptations will require sustained

17



development and support. Decisions must be made within the frame-
work of a larger plan that includes consideration of basic and strategic
skills instruction and the roles of those involved in the adaptation
process (e.g., general education teachers vis a vis special education
teachers). In planning for materials adaptations, it is important to:

* Involve your administrator and curriculum or program coordina-
tor from the beginning of the plan.

* Identify exactly who will be responsible for making, implement-
ing, supporting, and evaluating the adaptation over the course of
the year. Remember, adaptations that can benefit an entire class or
several classes are more likely to be supported and maintained.

* Enlist local business people and parents to assist and support you.

* As much as possible, involve students, clerical staff, counselors,
administrators, librarians, volunteers, and paraprofessionals.
Everyone plays an important part in making adaptations work in
a school.

* Use workshops and other means of dissemination to inform
administrators, other teachers, and parents about the different
types of adaptations and collaborative models that support stu-
dents.

The questions in Figure 1 can provide guidance in developing a
plan to implement adaptations in your school.l

Step 2. Identify and Evaluate the
Demands That Students Are Not Meeting

Once a plan is in place, the individuals or team responsible for creating
adaptations will need to observe the target students’ performances
when they are given tasks requiring the use of typical instructional
materials. If students have difficulty with a task, different solutions
may be required depending on the level of the difficulty. A problem
may occur at any or all of the following levels:

Level 1: Acquiring or getting the important information from written
materials.

1Specific procedures for collaboratively planning and implementing material adapta-
tions are listed in Collaborative Problem Solving (Knackendoffel, Robinson, Schumaker, &
Deshler, 1992).
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FIGURE 1
Questions to Address
in Developing an implementation Pian

Who

Who will be responsible for preparing the adaptation?

Who will be responsible for implementing the adaptation?
Who is available to help with preparing and implementing the
adaptation?

Who is going to pay for the costs of the adaptation?

Who will monitor the development and implementation of the
adaptation?

Who will implement the strategy instruction?

What

What previous responsibilities must the preparer(s) give up in
order to add this additional responsibility?

What resources, space, and equipment will be required for
making and implementing the adaptation?

What is the timeline for implementing and evaluating the adap-
tation?

Where and When

Where and when will the adaptation be prepared?
Where and when will strategy instruction be implemented?

How

How much time will be required for making the adaptation?
How will the quality of the adaptation be monitored and evalu-
ated?

How will the effectiveness of the adaptation be determined?
How long will strategy instruction take?

Other

Is this an isolated, one-time adaptation, or is a series of adap-
tations required?

Will this adaptation need to be sustained? For how long?
Should a strategy be taught to students simultaneously with the
use of the adaptation?




Level 2: Storing or remembering information presented in materials so
that the information can be used at a later date.

Level 3: Expressing information or demonstrating competence on writ-
ten tests.

For example, if a student has a problem at Level 1, the student
probably is not going to be successful at Levels 2 or 3 without inter-
vention at those levels as well. If the problem is at Level 2, the student
probably is not going to be successful at Level 3. In other words, some
students may need adaptations and/or instruction at all three levels.
Thus, once a task has been identified, the level of the task determines
the level of the intervention.

Step 3. Develop Goals for Teaching
Strategies and Making Adaptations

Once the teacher has pinpointed the problem, he or she will need to
decide how it will be addressed. Some problems can be solved by adap-
tations; other problems may signal the need for intensive instruction in
skills or strategies. Frequently, teachers may need to provide adapta-
tions simultaneously with instruction in needed learning strategies.

All adaptations lead students to become dependent on the person
who makes them. Therefore, before an adaptation is made for an indi-
vidual student, educators must decide carefully the best approach to
address the student’s disability and promote success. Adaptations
should be approached as short-term solutions within the context of a
long-term plan for teaching skills and strategies that will promote the
student’s independence as a learner and ultimately reduce the need for
the adaptations. The student’s instructional goals should reflect this
approach.

Step 4. Determine the Need for Content
Adaptations versus Format Adaptations

Teachers who make content adaptations also need to meet current local
and state education standards. A teacher may consider content adapta-
tion only when the student’s individualized education program (IEP)
has noted that the curriculum is inappropriate for him or her. In cases
in which the curriculum is considered appropriate for the student,
adaptations may focus on format, not on content, since content adap-
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tations can affect the fulfillment of curriculum standards. In some
cases, the IEP meeting may address the degree to which state standards
and assessments can be modified. Based on the outcomes of the IEP
meeting, the teacher may need to decide which parts of the curriculum
content the student will be required to learn and what will constitute
mastery of the important course content.

When content adaptation is neither possible nor desirable, it is still
crucial to identify the essential elements of the content (i.e., the critical
concepts) that the student must learn. To help you decide what format
adaptations should be made, answer the following strategic questions:

1. What are the critical concepts that must be mastered over the
course of the year in this subject? (For example: “What are the 10
most important critical concepts that every student should learn in
this seventh-grade social studies class?”)

2. What type of information must be mastered in each unit to ensure
that the course ideas are mastered? (For example: “For each unit in
seventh-grade social studies, what five concepts do students need
to know and what five questions should they be able to answer
about these concepts?”)

3. How will students be expected to demonstrate mastery of the crit-
ical content in each unit and at the end of the course? (For exam-
ple: “Students will need to define each concept and provide at least
one example of each concept. Students must state [orally or in writ-
ing] the essential answer to each of the five unit questions and
must answer multiple-choice, matching, and true/false test ques-
tions about information related to the five unit questions.”)

In cases in which content is judged appropriate for a student, the
information about critical concepts should be used as a guide to adapt-
ing the format of the curriculum to assist the student in mastering con-
tent. Format adaptations are used to enhance or compensate for mis-
matches between the presentation or design of the materials and the
skills and strategies of the student. In format adaptations, the informa-
tion in the materials is not altered.

Step 5. Identify the Features of the
Materials That Need To Be Adapted

The design of materials can create several types of problems for stu-
dents with disabilities. Many of these problems, some possible short-

10
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term adaptation solutions, and some long-term instructional goals
associated with the problems are listed in Table 1. Teachers can use this
table to help identify features of curricular units and expectations that
might be causing a learning problem. '

Other resources might be used in this identification process as well.
For example, some of the developers of the adaptations included in this
book have provided guidelines for identifying features of materials
that may be inconsiderate to the learner. Deshler, Schumaker, and
McKnight (1997), for instance, have provided a two-page Checklist for
Considerate Text Characteristics that a teacher can complete prior to
making any textbook adoptions or adaptations (see Appendix, Figure
Al). This checklist enables teachers to identify the inconsiderate fea-
tures of their textbooks; the accompanying list of teacher strategies
(Appendix, Figure A2) shows how to compensate for the weak features
in the curriculum.

Step 6. Determine the Type of
Adaptation That Will Enable
the Student To Meet the Demand

Once the materials have been evaluated and possible problem areas
have been identified, the type of format adaptation must be selected.
Format adaptations can be made by:

1. Altering existing materials. Sometimes materials are appropriate but
must be modified physically to make them more accessible or more
sensitive to learning needs. In this type of adaptation, the teacher
rewrites, reorganizes, adds to, or recasts the information in alternate
ways so that the student can access regular curriculum material
independently. For example, the teacher may prepare an audiotape
and a study guide for the student to use as text material is read.

2. Mediating existing materials. When learning problems require more
support than mere alteration of the existing materials, the teacher
can provide additional instructional support, guidance, and direc-
tion to students in the use of existing materials. The teacher alters
his or her instruction to mediate the barriers presented by the
design of the materials. The teacher directly leads students to
respond to and interact with existing materials in different ways.
For example, the teacher can direct students to survey the reading
material to collaboratively preview the text and then have them cre-
ate an outline of the reading material as a reading and study guide.

11



TABLE 1

Design Problems in Curriculum Materials and Possible Solutions

Short-Term Long-Term
Design Problem Design Adaptation Instructional Goal
. Abstractness. The con- Provide students with Teach students how to

tent appears too con-
ceptual, hypothetical,
and impractical.

Organization. The orga-
nization is not clear or
is poorly structured.

Relevance. The informa-
tion does not appear to
have any relationship
to students or their
lives.

Interest. The informa-
tion or presentation of
the information is bor-

ing.

Skills. The information
is written at a level that
assumes and requires
skills beyond those
possessed by students.

Strategies. The informa-
tion is presented in
ways that assume that
students know how to
approach tasks effec-
tively and efficiently in
strategic ways.

more concrete examples,
analogies, interpretations,
or experiences.

Make the organization
explicit for students by cre-
ating graphic organizers
and reading guides and
inserting cues that focus
attention.

Make the connections
between the information
and students’ lives explicit
by building rationales and
tying information to stu-
dent experiences.

Present information and
assignments in ways that
build on students’ atten-
tion spans, participation,
strengths, and interests.

Present information in
ways that use the skills
students have.

Provide instruction in
learning strategies to stu-
dents who do not know
how to approach and com-
plete tasks.

seek more examples,
explanations, and interpre-
tations through question-
ing and research.

Teach students how to sur-
vey materials and identify
text organization, read to
confirm organization of
ideas, and reorganize
information for personal
understanding and use.

Teach students to ask
appropriate questions
about relevance, search for
personal connections, and
explore ways to make con-
tent relevant when given
material that appears irrel-
evant to their lives.

Teach students self-man-
agement strategies for con-
trolling attention in boring
situations and how to take
advantage of options and
choices provided in assign-
ments to make work more
interesting,.

Provide intensive instruc-
tion in basic skills required
for basic literacy to mid-
dle-school students who
are unprepared for sec-
ondary school content.

Cue and guide students in
how to approach and com-
plete learning and perfor-
mance tasks by leading
them through complex
tasks.
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Design Problem

Short-Term
Design Adaptation

Long-Term
Instructional Goal

10.

11.

12.

Background. Under-
standing information
usually requires critical
background knowl-
edge, but students
often lack the experi-
ences and concepts (or
cannot make connec-
tions to personal back-
ground experiences) to
make new information
meaningful.

. Complexity. The infor-

mation or associated
tasks have many parts
or layers.

. Quantity. There is a lot

of difficult or complex
information that is cru-
cial to remember.

Activities. The instruc-
tional activities and
sequences provided do
not lead to under-
standing or mastery.

Qutcomes. The informa-
tion does not cue stu-
dents how to think
about or study infor-
mation to meet intend-
ed outcomes.

Responses. The material
does not provide
options for students to
demonstrate compe-
tence in different ways.

Present information in
ways that provide back-
ground experiences or
make background linkages
clear.

Break down the informa-
tion or tasks and present
them explicitly and in dif-
ferent ways so that stu-
dents can learn and per-
form.

Present the information in
ways that facilitate remem-
bering.

Provide students with scaf-
folded learning experi-
ences that include addi-
tional or alternative
instructional activities,
activity sequences, or prac-
tice experiences to ensure
mastery at each level of
learning before instruction
continues.

Inform students about
expectations for their
learning and performance.

Provide opportunities to
students to demonstrate
what they know in differ-
ent ways.

Teach students how to
become consumers of
information from a variéty
of information sources and
how to ask questions of
these sources to gain back-
ground knowledge and
insights.

Teach students how to
“chunk” tasks, represent
complex information
graphically, ask clarifying
questions, and work col-
laboratively in teams to
attack complex tasks.

Teach strategies for chunk-
ing, organizing, and
remembering information.

Teach students to indepen-
dently check and redo
work, review information,
seek help, ask clarifying
questions, and inform oth-
ers when they need more
or different types of
instruction before instruc-
tion in more content
begins.

Teach students how to iden-
tify expectations and goals
embedded in materials or to
create and adjust goals
based on previous experi-
ences with similar materials.

Teach students how they
can best demonstrate com-
petence, identify and take
advantage of performance
options and choices when
they are offered, and
request appropriate adap-
tations of tests and compe-
tency evaluations.




3. Selecting alternate materials. Sometimes the existing materials are so
poorly designed that too much time and too many resources would
be required to alter or mediate existing materials. When this level
of frustration is reached, the format of the existing curriculum may
be inappropriate, and a new set of curriculum materials should be
selected—materials that are more sensitive to the needs of students
with disabilities or that are inherently designed to compensate for
many student learning problems. For example, a teacher may use -
an interactive computer program in science that cues critical ideas,
reads text, inserts graphic organizers, defines and illustrates
words, presents and reinforces learning in smaller increments, and
provides more opportunities for practice and cumulative review—
in short, universally designed curricular materials.2

Most of the examples described here refer to instructional adapta-
tions, but the same principles apply when making adaptations to writ-
ten tests. For example:

* Audiotape an existing test or break it down into chunks.
(Adapting existing materials.)

* Lead students through an existing test by helping them organize
their time, rephrasing test questions, or allowing them to ask
questions about test questions. (Mediating existing materials.)

® Obtain interactive CD-ROM software that tests the student
through an interactive process and can provide feedback on an
ongoing basis. (Selecting alternate materials.)

* Inquire about the types of adaptations that are appropriate for
standardized tests used by the school district. Test publishers
often provide information about the types of adaptations that
were included in the norming of the test and that are allowed.

More Examples

For more ideas on the types of adaptations that work for students with
disabilities within the three categories listed here, see the examples of
material adaptations that are highlighted in Part II of this volume.

2Editor’s note: While adaptations can be built in to print materials, the extreme flexibility
of digital media make them a desirable means to provide such adaptive alternatives as
mentioned in the text. For a more complete description of universal design for curricu-
lum access, see the ERIC/OSEP Special Project Topical Brief A Curriculum Every Student
Can Use: Design Principles for Student Access, available through The Council for
Exceptional Children.
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These examples are included because research has shown that their use
improves the performance of students with disabilities. They are pre-
sented as models or springboards for adaptations. Information on
obtaining more details is provided at the end of each example.

Step 7. Inform Students and
Parents About the Adaptation

Adaptations are more likely to be successful when they are offered and
introduced to the student or to the whole class at the beginning of the
year. Students should be taught explicit strategies to use any adapta-
tion effectively and how to process the information received through
the adaptation. For example, simply providing an audio or video
recording of information to a student who cannot read may be an inef-
fective adaptation of materials. Research has shown that simply listen-
ing to audiotaped text does not compensate for poor learning strate-
gies, poorly organized text, or limited background experiences (see
p- 35). As students progress, they should be taught how to recognize
the need for and request material adaptations. Since adaptations can
promote dependence, students should learn to become as independent
as possible in profiting from the adaptation.

Parents also should be informed of the types of adaptations that
will be provided at the beginning of the year and how they will be
implemented. They should be informed of any role that they might
play in terms of helping the student use the adaptation. A one-page
Policy and Implementation Sheet can inform parents about how they
might become involved. Parents can also be informed about adapta-
tions at IEP meetings and parent-teacher conferences. Decisions about
content adaptations resulting in the use of alternative curricula should
always be made at an IEP meeting. Decisions about format adaptations
may be made more informally, but parents will need to be reassured
that the content is not being altered and that standards are being met.

Step 8. Implement, Evaluate,
and Adjust the Adaptation

Once a student has been taught how to use the adaptation, it should be
used systematically. Then instruction should begin with strategies that
will gradually increase the student’s independence and make the adap-
tation less necessary.

15



As the adaptation is implemented, the teacher should evaluate its
effect to determine whether or not the desired outcomes are being
achieved. For example, if a study guide has been developed to help the
student retrieve information from the text, the evaluation should focus
on whether the student can now answer the questions about the text
correctly. If not, adjustments will be needed in the study guide or in
how the student is using the study guide. The use of adaptations should
significantly reduce failure and learning difficulties. If an adaptation
does not do this, then the previous steps may need to be revisited.

Step 9. Fade the Adaptation When Possible

Adaptations usually are short-term solutions offered to a student to
allow classroom learning and participation until the needed skills and
strategies can be taught. Once an adaptation is in place, the teacher
should begin to plan with other teachers regarding how to teach the
needed skills and strategies. Once the student has learned the neces-
sary skills and strategies, the adaptation should be faded. Table 1
(pages 12-13) gives examples of short-term adaptations and long-term
instructional goals. The adaptation should not be removed until the
student has been taught the required skill or strategy to learn and com-
plete tasks independently. For some students, an adaptation may be
required for several months, while for others it may be maintained for’
years. For still other students, the IEP may indicate that other instruc-
tional goals are more important than teaching the independent skills
and strategies enabled by the adaptation. For these students, the adap-
tation may become a permanent accommodation and will be required
for high school and in postsecondary life experiences. In a case such as
this, the student should be taught how the adaptation is implemented,
how to advocate use of the accommodation, and the legal right to
accommodations related to his or her disability.

References
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PART I

EXAMPLES
OF
MATERIAL
ADAPTATIONS

This section contains descriptions of material adaptations that research
has found to enhance the performance of middle-school students with
disabilities. The adaptations are organized into three groups: (1) alter-
ing existing materials, (2) mediating existing materials, and (3) select-
ing alternate materials. (See Table 2 for a summary of each example.)
They are presented here to provide models for the kinds of adaptations
that might be made and as springboards for the creative process.
Additional information can be obtained about each adaptation by con-
tacting the developers.



TABLE 2

Examples of Material Adaptations

Type 1: Altering Existing Materials

Problem Solution Adaptation
Difficulty reading and * Adiagnostic/prescrip- Title: Differentiated E
obtaining information from tive procedure for Textbook Instruction
textbooks that do not con- matching students to (p. 21)

sider differing levels of
ability.

Assignments often do not
provide sufficient informa-
tion for successful comple-
tion; student questioning
or planning is not always
encouraged; students are
not given options and
choices that allow them to
build on strengths and
interests.

Difficulty differentiating
important information
from less important
and/or supporting infor-
mation. Audiotapes using
verbatim text do not
address the inconsiderate
nature of texts and ignore
the processing strategies
required for good reading.

their highest level of
textbook instruction
through the use of study
questions and text-relat-
ed tests.

* Procedures that help
teachers:

- Plan motivating
assignments.

~ Consider learning dif-
ficulties.

~ Teach students how to
listen to and explore
assignment dimen-
sions and review
completed assign-
ments.

* Aplanner that prompts
students through the
assignment completion
process.

* Asystem for coding and

audiotaping text:

- to make it more user-
friendly and

~ to cue students to
read the text strategi-
cally for maximum
benefit.

Author: Horton

Developers: Horton, Lovitt,
& Christensen

Area: Across subject
areas—Study Guides

Title: The Quality
Assignment Routine
and The Quality
Quest Planner (p. 27)
Author: Schumaker
Developers: Rademacher,
Schumaker, Deshler, &
Lenz; Hughes, Ruhl,
Rademacher, Schumaker,
& Deshler

Area: Assignments across
subject areas

[]

Title: 5.0.S: Survey,
Obtain Information,
Self-Test (p. 34)

Author: Schumaker
Developers: Schumaker,
Deshler, & Denton
Area: Textbooks across
subject areas

B

)
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Type 2: Mediating Existing Materials

Problem

Solution

Adaptation

Difficulty with the content
structure and association of
the most important infor-
mation with tasks and out-
comes. Students get lost in
the instructional process
and are overwhelmed by
the amount of content.

Difficulty identifying key
concepts in subject-area
materials, linking concepts
to prior knowledge, and
connecting concepts to
other new information.

Difficulty remembering
large quantities of informa-
tion in content classes.

Lack of background
knowledge, reading and
writing skills, language
skills, and test-taking
skills; difficulty following
directions and understand-
ing abstract ideas associat-
ed with performance
assessments.

Lack of reading skills or
strategies for gaining infor-
mation out of textbooks
and other written mater-
ials.

* Sets of graphic organiz-
ers that help teachers
introduce and teach con-
tent that is organized
into courses, units, and
lessons to ensure student
attention to and under-
standing of progress
through content learning.

¢ A set of graphic organiz-
ers that

- Draw attention to
text-based concepts.

- Introduce concepts.

- Ensure that concepts
are connected to prior
knowledge.

- Assist students in
comparing multiple
concepts.

¢ Procedures for teachers
to identify key informa-
tion in texts and develop
and present mnemonic
devices for learning and
remembering the infor-
mation.

¢ A sequence of prompts
that teachers can use to
guide students to think
critically about the prob-
lem, solve it, and
express that solution in a
way that demonstrates
competence in the area.

* A set of procedures to
evaluate reading mater-
ials.

¢ The teacher then leads
students through an
interactive process to
create a prereading
guide which they then
use to complete the
reading assignment.

Title: Content
Organizers (p. 38)
Author: Lenz
Developers: Lenz,
Schumaker, & Deshler
Area: Across subject areas

[4]

Title: Concept
Organizers (p. 47)
Author: Bulgren
Developers: Bulgren,
Schumaker, & Deshler
Area: Major concepts across
subject areas

(5]

Title: Mnemonic
Adaptations (p. 59)
Authors: Scruggs &
Mastropieri
Developers: Scruggs &
Mastropieri

Area: Mastering informa-
tion across subject areas

[e]

Title: Problem-Solving
Prompts for
Performance

Assessments (p. 67)
Author: Tindal

Developers: Tindal &
McCleery

Area: Performance assess-
ments across subject areas
Title: The Survey
Routine (p. 74)
Author: Schumaker
Developers: Deshler,
Schumaker, & McKnight
Area: Textbooks across
subject areas

continues

19

30



TABLE 2 (Continued)

Type 3: Selecting Alternate Materials

Problem

Solution

Adaptation

Difficulty differentiating
important information
from less important
and/or supporting infor-
mation and identifying big
ideas within text.

Lack of basic skills neces-
sary to profit from inquiry-
or discovery-based mater-
ials.

Difficulty reading complex
science materials; lack of
background knowledge for
understanding science con-
cepts; no opportunities for
frequent comprehension
checks; difficulty learning
approaches for learning
science.

Many approaches to math
instruction do not provide
the supports and checks to

promote math competence.

An alternative textbook
for general education
classrooms in which the
arrangement of content
promotes understanding
of big ideas.

A reasoning and writing
program with built-in
adaptations for students
with disabilities.
Thinking processes are
made explicit through
structured instruction.

A videodisc curriculum
with built-in adaptations
based on principles of
instructional design that
are sensitive to the
needs of students with
disabilities.

The videodisc presents
information and activi-
ties that ensure student
comprehension, interac-
tion, and mastery.

Math programs with
built-in adaptations for
students with disabili-
ties.

Title: Coherent Text
Built Around Big Ideas
(p- 87)

Author: Grossen
Deuvelopers: Carnine,
Crawford, Harniss, &
Hollenbeck

Area: US. history

o]

Title: Reasoning and
Writing (p. 93)
Author: Grossen
Developers: Engelmann,
Silbert, & Grossen

Area: Reasoning

Title: Science Videodisc
Media (p. 98)
Author: Grossen
Developers: Engelmann,
Hofmeister, & Carnine
Area: Science

Titles: Connecting Ez]
Math Concepts, SRA,

and Core Concepts

Videodisc Programs (p. 105)
Author: Grossen
Developers: Engelmann, S.,
Carnine, Engelmann, O., &
Kelly; Engelmann, S.,
Hofmeister, & Carnine
Area: Mathematics
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Adapting Existing Materials

This chapter discusses the following adaptations:

1. Differentiated Textbook Instruction (Horton, Loviit, &
Christensen).

2. The Quality Assignment Routine (Rademacher, Schu-
maker, Deshler, & Lenz) and The Quality Quest Planner
(Hughes, Ruhl, Rademacher, Schumaker, & Deshler).

3. S.0.S.: Survey, Obtain Information, Self-Test (Schu-
maker, Deshler, & Denton).

The adaptation of existing materials is used when the materials are
judged to be appropriate but need some simple modifications to make
them more accessible. Existing materials are physically changed so that
they are more sensitive to learning needs. You can either rewrite, reor-
ganize, add to, or recast the information in alternate ways so that the
student can access regular curriculum material independently. For
example, you can prepare an audiotape and study guide for the stu-
dent to use as text material is read.

1. Differentiated Textbook Instruction

Because of poor reading and study skills, many middle school students
with learning disabilities or who are otherwise low-achieving students

21



are unable to read their assigned textbooks with the proficiency
required to abstract new information and assimilate that information
with previously learned material (Deshler, 1978; Horton & Lovitt, 1994;
Torgeson, 1985; Zigmond, Vallecorsa, & Leinhardt, 1980).1 The problem
is exacerbated by a host of “inconsiderate” features of many textbooks,
including: ‘

* Complex syntactical structures.
* Esoteric vocabularies.
* Heavy information loads.

* Dense concentrations of novel concepts (Armbruster, 1984; Tyree,
Fiore, & Cook, 1994).

Unlike facile readers, who may be able to comprehend a variety of
textual material through independent reading and study, less skilled
readers require adaptive techniques to manage the large number of
ideas and facts presented in many textbooks.

The Adaptation

In this adaptation, you can apply the following diagnostic-prescriptive
approach to individualizing textbook instruction if you:

1. Select various passages from the textbook, construct study guides
and tests for those passages, then have students read the selected
passages and complete the study guides independently prior to
formally beginning instruction.

2. Use the diagnostic information to place students into one of three
instructional groups: teacher-directed, dyadic (paired), or indepen-
dent.

3. Implement subsequent textbook instruction differently for each
group.

1Research conducted at the University of Washington has shown that wide variation
exists in students' ability to read and understand content-area textbooks among middle-
school students classified as learning disabled and nondisabled pupils. For example,
when students with learning disabilities read textbooks in inclusive secondary pro-
grams, their oral reading rates ranged from 32 to 152 words per minute (Lovitt, Horton,
& Bergerud, 1987).
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Diagnostic Procedure

You can follow these steps to diagnose students' highest level of inde-
pendent activity with their assigned textbook:

1. Choose two passages from the textbook of approximately 1,200
words each that contain information to be covered in class.

2. Create a 15-item study guide drawing information from the begin-
ning, middle, and end of each passage. (The study guide is a work-
sheet consisting of questions that isolate important facts and con-
cepts from critical passages in the text that contain the core of infor-
mation you will teach and that are difficult for students.)

3. For each study guide, create a 15-item multiple-choice test, each
question having four choices. The test should have 12 questions
written at the factual level and directly corresponding to 12 items
on the study guide and 3 questions written at the interpretive level
(students must combine information from more than one part of
the passage or infer beyond the passage).

4. Before formally beginning instruction, in two separate class ses-
sions, give students 12 minutes to read the passage, 20 minutes to
complete the study guide independently, and up to 20 minutes to
complete the multiple-choice test.

Placing Students in
Three Instructional Groups

Once the diagnostic tests are given, individualize your textbook
instruction by doing the following:

1. Calculate an average score for each student based on the scores the
student earned on the two diagnostic tests.

2. Assign students to the three instructional groups, using the follow-
ing criteria based on their scores: 0%—47%, teacher directed;
53%-73%, paired group; 80%-100%, independent study.

The study guides you prepare for the teacher-directed group
should contain paragraph and page references after each question as
an aid to locating the answers in the passage. The guides for the dyadic
group should contain a page number reference only after each ques-
tion. The guides for the independent students should contain no refer-
ential cues. (See Figure 2.) Prepare 15-item multiple-choice tests as
described earlier.
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FIGURE 2
Study Guide Information*

Teacher-Directed Group:
Why is Simon Bolivar honored throughout the world? Page 145,
paragraph 3.

Dyadic Group:
Why is Simon Bolivar honored throughout the world? Page 145

Independent Group:
Why is Simon Bolivar honored throughout the world?

Answer:
He led many important battles between 1810 and 1824, and he
liberated five South American countries.

* This is how the same item of information appeared on the three types of study guides
for a seventh-grade social studies text on the history of Latin America and Canada. The
three descriptive group names are not shown on the students' guides, nor is the answer
provided on their sheets.

Implementing Three Instructional
Groups Simultaneously

Three instructional groups can be implemented by means of the fol-
lowing procedure:

1. All students read a 1,200-word passage of text independently for
12 minutes.

2. Students divide into three instructional groups and complete the
study guide for 20 minutes, using their textbooks. The teacher-
directed students are seated in a row on one side of the classroom;
the dyadic students are seated in two rows on the opposite side of
the classroom with their desks pulled together in pairs; and the
independent students are seated in a row in the middle of the class-
room. Lead the teacher-directed students in completing and study-
ing the guide questions as a group. Have the dyadic students work
in pairs, based on compatibility, to complete the study guide ques-
tions by cooperatively answering the questions on an item-by-item
basis, followed by quizzing each other. The independent students
will complete and study the guides independently.




3. Have the students take the 15-item, closed-book, multiple-choice
test. Read aloud the test questions and the choices for the teacher-
directed group, while the others work on their own.

What Research Backs it Up?

This diagnostic-prescriptive approach to matching students to their
highest level of independent activity with textbooks was scientifically
validated with seventh-grade students—some of whom had learning
disabilities—in physical science and social studies classes, as well as
with tenth-grade students in life science and American history—all of
whom were classified as having learning disabilities or as needing
remedial instruction (Horton, Lovitt, & Christensen, 1991). Four class-
es of students were given the diagnostic measures as described. The
number of students in teacher-directed groups ranged from five to nine
across classes, and each teacher-directed group contained some stu-
dents who were classified as having learning disabilities and some who
were not. One student at the middle school level and four high school
students with learning disabilities were placed in the dyadic or inde-
pendent groups.

The results of this study indicated that when students were ran-
domly assigned to six occasions in which they were presented a study
guide that they completed independently and six occasions in which
they were placed in one of the three instructional groups to complete
the guides and tests as described, in 87% of the cases, mean scores were
higher in the adapted multilevel study guide treatment on factual test
items. Of the 12 students with learning disabilities who were placed in
teacher-directed groups across classes in the study, 10 scored signifi-
cantly higher on factual questions as a result of the adapted multilevel
diagnostic-prescriptive approach to textbook instruction than when
they studied the guide independently.

What Does It Look Like in Practice?

Ben was enrolled in Mrs. Whitacre's seventh-grade social studies class.
This was a two-semester class covering the history of Latin America
and Canada and using a textbook written at the ninth-grade level.
Based on the information gained from administering the diagnostic
measures described earlier (ie., two reading passages, study guides,
and tests), Mrs. Whitacre anticipated that the course would be difficult
for Ben because he earned an average score of 28%. Additionally, Ben's
records indicated that he had a learning disability that was specifically
manifested in poor reading comprehension. His standardized test
scores indicated that he was reading at the third-grade level. To
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address this issue, Mrs. Whitacre placed Ben in the teacher-directed
group and followed the procedures for implementing instruction for
that group, while monitoring the instruction of the dyadic and inde-
pendent groups at the same time.

Over the course of the school year, Ben averaged 74% on tests for
the first semester and 82% on tests taken during the second semester.
Moreover, during the second semester, Ben asked whether he could try
working in the dyadic group, and after he became familiar with the pro-
cedure, he maintained his performance on tests at the same level as he
had achieved when he was participating in the teacher-directed group.

Who Can Provide Additional Information?

Steve Horton

16105 NE 106th Street
Redmond, WA 98052
425/881-7860

What Additional Information Is Available?

Horton, S. V., Lovitt, T. C., & Christensen, C. (1991). Matching three
classifications of secondary students to differential levels of study
guides. Journal of Learning Disabilities, 24, 518-529.
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2. The Quality Assignment Routine and
The Quality Quest Planner

At the middle school level, students are expected to record each home-
work assignment in writing, take the necessary materials home, com-
plete the assignment at home, return the materials to the school, and
hand the assignment in on time. Although this multistep process is for-
midable enough for students with disabilities, it becomes even more
difficult when all the students in the class are expected to complete the
same assignment in the same way and individual differences and pref-
erences are not taken into account. In addition, even when content
adaptations are specified on an IEF, assignments do not always reflect
their modified expectations. As a result, students with disabilities often
do not complete their homework assignments. This two-part adaptation
was developed to be useful across subject-matter areas to help you plan
and present assignments that all students in the class can complete as
well as to help students record and complete the assignments.

The Adaptation

In the first part of this adaptation, you can adapt the assignment to fit
the skills and needs of the students in the class. Next, as you present
the assignment to students using a visual display, they will record the
assignment in a special assignment planner that contains prompts for
completing all the steps in the assignment-completion process.

In the first part, the Quality Assignment Routine (Rademacher,
Deshler, Schumaker, & Lenz, 1998) helps you plan, present, and evalu-
ate the assignment. A special worksheet prompts you to consider the
following:
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FIGURE 3
Assignment Window

sujecT English  pate: given 54 pue 5/5_ TurNEDIN ___

Read Answer Other
D:_Define 5 vocab. wds., p. 67. Write meaningful sentencelea.

0: Choose which 5 words
G: 1. spell vocab. wds. correctly, 2. underline wds. Worth: 20 pts

SIR: Text; glossary
Parts: 1. Pickwds 6 min_ # of study sessions: 2 Actual Grade Received:

2. Define/expe 46 min Grade Godl: (A B° °___A B C D F
3. Check 10 min Quality Goal: @ B Other:

Goal: Use COPS.

The purpose of the assignment.

Its relevance to students.

Student choices for completing the assignment that take into
account their skills. For example, students might choose a book to
be read for a book report so that it will be at their readability level.
For the “report” they could draw an ad, create a test complete with
an answer key, create several pictures of scenery, or make a poster.

* Problems students might encounter completing the assignment.

* Solutions to those problems that can be explained to the students.

The worksheet also helps you to plan clear directions for the assign-
ment, supplies and resources that might need to be made available,
and the grading criteria for the assignment.

Next, you plan how this information will be visually displayed for
the students. For simple assignments, a graphic device called the
Assignment Window is used (see Figure 3). For complex assignments, an
Assignment Handout is created (see Figure 4).
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FIGURE 4

ASSIGNMENT HANDOUT

World History
March 12,1997

Assignment: Journal on Ancient Greece

Date due: March 18

Pointe: 100 points (110 of unit grade)
Purpose: So we can analyze why such a highly

developed civilization fell apart, and
prevent the same thing from happening
to our own civilization.

Directione: Choose some aspect of Greek
culture that interests you (e.g., sports,
politics, art, drama, music, domestic
life). Focusing on that interest, create
a journal that describes that aspect of
life for someone who lived in Ancient Greece and had that same
interest. Show one good thing and one bad about that aspect
of culture.

Optlona: 1. You may do this assignment either by yourself or with a
partner.
2. Journal may be either a written diary or an audiotape.
3. Choose whether the person you're writing for lived in Athens
or Sparta,

Grading Criteria: 1. Journal must have at least seven entries. Each entry must
have a date. Entries need not be consecutive (e.g. doesn't
have to be March 1, 2, 3; can be Mar. 1, April 2, May 10).
2. Each entry must include at least three statements or
sentences.
3. The journal should focus on one good and one bad thing
about the interest you have chosen.

5uppllcelkeaoumaz Class notes, textbooks, library books, magazine articles, movies,
and Imaginations.

Then you present the assignment in class, referring students to the
information on the Assignment Handout or Window and giving them
time to plan how they will complete the assignment. Students record
basic information in their Quality Quest Planners, assignment planners
specifically designed for students who have difficulty with writing
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tasks, scheduling time, and completing assignments (Hughes, Ruhl,
Rademacher, Schumaker, & Deshler, 1995). Within the planner are
Assignment Windows similar to the visual display you would use to
present the assignment, as well as monthly and weekly calendars for
scheduling work time. Words and boxes throughout the planner
prompt students through the assignment-completion process.

Finally, in grading the assignment, you use a special visual display
to indicate to students the requirements that were met and those that
were not met.

What Research Backs It Up?

Research was conducted to develop and validate these adaptations.
First, focus group sessions were held with middle school students and
teachers to have them identify the elements that should comprise the
Quality Assignment Routine. Second, the identified elements were val-
idated by groups of teachers, students with disabilities, and other stu-
dents. Third, a study was conducted to determine whether teachers
could and would use the routine in their classes (Rademacher, 1993).

Six secondary general education teachers learned to plan, explain,
and evaluate student assignments during a workshop. Results showed
that teachers who received the training and incorporated these plan-
ning, presentation, and evaluation procedures into their routines were
significantly more satisfied with assignments and assignment out-
comes (as were their students) than teachers who did not receive the
training and their students (Rademacher, Schumaker, & Deshler, 1996).

The adapted planner was validated in a separate study (Hughes,
Ruhl, Schumaker, & Deshler, 1999) that focused on nine middle-school
students in grades six through eight who had learning disabilities.
Once these students learned how to use the planner and the steps in the
assignment-completion process, eight of the nine students' on-time
assignment completion rates rose from a mean of 54% to a mean of
77%. The ninth student made no gains. When interviewed, the students
indicated that the major reason for not completing an assignment was
that they had trouble getting started on assignments. They stated that
they now knew and understood what they were to do when they were
given an assignment.

What Does It Look Like in Practice?

Mrs. Berry, a seventh-grade English teacher, wanted her students to
have lots of practice reading throughout the school year. She decided
to require them to read a book every other month, but she was aware
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FIGURE 5

Assignment Window

!SUBJECT. Enalish DATEGVEN_____  Due____  TuRNeDIN____ I__I |
Read

Answer Write Otber
Monthly book report. See handout.

Parts: # of study sessions: Actual Grade Received:
GradeGosk A°B9 c® _ A B C D F
Quality Goal: A° B9 M Other:

Goal:

that the reading skills of her students ranged from third-grade to ninth-
grade levels. For example, she knew.that Candy Schuler was reading at
the fourth-grade level. She also knew that Candy had a very difficult
time writing more than a sentence but that she was a talented artist.
Mrs. Berry used the Quality Assignment Planning Sheet to plan the
book report assignment that she wanted students to complete month-
ly. As she thought about the assignment, she realized that her main
goal was that the students read regularly and build their reading skills.
Thus, as she planned, she built in many options the students could
choose among, and she considered how she might work with the spe-
cial education teachers to ensure that each student would choose books
appropriate to his or her reading level. Then she created an Assign-
ment Window and a handout to which the students could refer as they
worked on the assignment each month (see Figures 5 and 6). She also
created a list of appropriate books organized in categories according to
topic and listed by difficulty level, with the easiest books listed first in
each category. She presented the assignment to the students after visu-
ally displaying the Assignment Window on an overhead transparency
and giving each student a handout and a book list.
Candy wrote the assignment in her planner, and when she next
met with her special education teacher, the teacher reviewed the
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FIGURE 6

ASSIGNMENT HANDOUT

English
Fall ‘98 Semester

Assignment: Book report

Date dye: st Friday of every month
Pointe: 50 points

Purpose: To become a fluent reader.
Directions: Choose a book from the

attached book list or ask me
for approval of a book. Read the
book and create a report using
one of the options below.

Options: - 1. Create a one-page written summary of book.
2. Create a radio commercial for the book on
audiotape.
3. Create a visual advertisement for the book.
4. Design a front and back cover for the book.
5. Create a written test and answer key for the book.

Grading Criteria: 1. Include title and author of book.
2. Describe or show the basic theme of the book.
3. Describe or show the best feature of the book.

Supplies/Resources: Book list, paper, poster board, colored pencils and
markers, tape recorder and cassette.

assignment that she had written in her planner and helped her find a
book on the list that was appropriate for her reading level. Once she
had the book, Candy planned how many pages she would read each
day and scheduled time for doing that on the weekly schedules in her
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planner. She also chose the kind of book report she would complete.
She decided to draw scenery for six scenes in the book for her first
report. Candy read the book, completed the drawings, and received an
A on the assignment.

Who Can Provide Additional Information?

Coordinator of Training

Center for Research on Learning
University of Kansas

3061 Dole Center

Lawrence, KS 66045
785/864-4780

Website: www.ku-crl.org

What Other Information Is Available?

Hughes, C. A, Ruh], K. L., Deshler, D. D., & Schumaker, J. B. (1995). The
Assignment Completion Strategy. Lawrence, KS: Edge Enterprises.

Hughes, C. A., Ruhl, K. L., Rademacher, J., Schumaker, J. B., & Deshler,
D. D. (1995). The Quality Quest Planner. Lawrence, KS: Edge
Enterprises.

Rademacher, J., Deshler, D., Schumaker, J. B., & Lenz, K. (1998). The
Quality Assignment Routine. Lawrence, KS: Edge Enterprises.
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3. S.0.S.: Survey, Obtain Information,
Self-Test

The problems encountered by students with disabilities in the middle
grades are often magnified by the heavy emphasis on reading assign-
ments as a means of acquiring subject-matter information. Often,
teachers present major ideas during class and ask students to read sup-
porting material in their textbooks. The readability levels of textbooks
are typically at grade level or above, or they vary within the same
book. Thus, students who are reading below grade level often do not
complete the reading assignments and other related assignments in
their subject-matter courses (e.g., social studies, science, English, civics,
math). Although the verbatim tape recording of textbooks has been rec-
ommended (Hartwell, Wiseman, & Van Reusen, 1979; Mosby, 1980),
research has shown that it does not help students learn or improve
their performance (Schumaker, Deshler, & Denton, 1984). This adapta-
tion was developed to be useful across subject-matter areas to over-
come the shortcomings of traditional audiotaping practices.

The Adaptation

The adaptation involves a specially marked textbook, an audiotape
and tape recorder, a study guide, and a set of procedures students use
to listen to the audiotape and learn the information in each chapter. As
students listen to the audiotape, they participate in three activities:
Survey, Obtain Information, and Self-Test (S.0.S.).

During the Survey, students become familiar with the main ideas
and organization of the chapter. The textbook/tape contains informa-
tion regarding the title of the chapter, the relationship of the current
chapter to the preceding and following chapters, the introduction of
the chapter, the main ideas of the chapter, and the summary. The voice
on the tape provides instructions to students to help them find the
important information in the chapter and make a skeletal outline of the
chapter’s main headings. Thus, the voice on the tape acts as a media-
tor between the students and the textbook information.

As students Obtain Information, they follow along through the
chapter while simultaneously listening to the voice on the tape read the
most important subheadings and related information and instruct
them on what information they are to enter into the skeletal outline as
they work through the chapter. Once the outline is complete, students
paraphrase their notes to themselves. If they cannot paraphrase their
notes, they review the pertinent part of the tape again until they can.
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During the Self-Test, students ask themselves the questions on the
study guide and answer them, using their notes for reference. If an
answer cannot be found in the notes, students review the textbook and
the audiotape until the answer is found. The self-testing process con-
tinues until the students know all the answers to questions in the study

guide.

What Research Backs It Up?

This method was empirically validated with eighth- and tenth-grade
students with learning disabilities. The eighth-graders were enrolled
in American history classes, and their textbooks were written at the
ninth- and tenth-grade levels. Their reading comprehension scores
ranged from fourth- to fifth-grade levels. When the eighth-graders
read their textbook on their own, they received an average score of
49% on their classroom unit tests. (Tests were publisher-made tests
associated with the textbooks and were administered in the general
education class.) Thereafter, students listened to S.O.S. tapes for some
of their chapters and to verbatim tapes for other chapters for the
remainder of the school year. When the students listened to a verba-
tim tape of the textbook chapter (the voice on the tape read every
word in the chapter), their average score on a chapter test was 45%.
When they used the adapted tape and 5.0.S. procedures, their average
score on chapter tests was 87%.

What Does It Look Like in Practice?

Luke was an eighth-grader enrolled in a general education American
history course. He was reading at the fourth-grade level, and his text-
book was written at the tenth-grade level. Thus, there was a 6-year per-
formance gap between how well he could read and what he was
expected to read. His history teacher, Janice Helene, reviewed his first
two chapter test scores (both around 50%) and realized that Luke and
other students like him would not be able to acquire information by
reading the text. She asked two parent volunteers to work with her to
prepare coded textbooks and audiotapes for the students. Study guides
were already available through the publisher. Once the first chapter
was coded and the audiotape produced, she set up a check-out proce-
dure for students so that they could take the books and audiotapes
home to complete their reading assignments. She and the special edu-
cation teacher met with parents to explain the procedure and to ensure
that each student had access to a tape player. The special education
teacher met with the students during their time in the resource room to
instruct them in how to use the coded textbook and tapes.
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After learning how to use the tapes, Luke regularly earned As and
Bs on his chapter tests.

Who Can Provide Additional Information?

Coordinator of Training

Center for Research on Learning
University of Kansas

3061 Dole Center

Lawrence, KS 66045
785/864-4780

Website: www.ku-crl.org

What Other Information Is Available?

Schumaker, J. B., Deshler, D. D., & Denton, P. H. (1984). An integrated
system for providing content to learning disabled adolescents
using an audio-taped format. In W. M. Cruickshank & J. M.
Kliebhan (Eds.), Early adolescence to early adulthood: Volume 5, The
best of ACLD (pp. 79-107). Syracuse, NY: Syracuse University Press.
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3

Mediating Existing Materials

The following adaptations are discussed in this chapter:

4.
5.
6.
7.

8.

Content Organizers (Lenz, Schumaker, & Deshler).
Concept Organizers (Bulgren, Schumaker, & Lenz).
Mnemonic Adaptations (Scruggs & Mastropieri).

Problem-Solving Prompts for Performance Assessments
(Tindal & McCleery).

The Survey Routine (Deshler, Schumaker, & McKnight).

The adaptation known as mediating existing materials is used when stu-
dents’ learning problems require more than alteration of the existing
materials. The teacher provides additional instructional support, guid-
ance, and direction to students in the use of existing materials. He or
she alters instruction to reduce the barriers presented by the design of
the materials and directly leads students to act on and interact with the
existing materials in different ways. For example, a teacher may lead
students through a survey of the reading material to collaboratively
preview the text and then create an outline to serve as a reading and
study guide.
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4. Content Organizers

Because they lack effective strategies to help them focus on, organize,
and integrate information, students with disabilities frequently are at a
disadvantage when expected to acquire subject-matter information
during a course, unit, or lesson. Specifically, students usually have dif-
ficulty:

* Relating new information to what they have experienced and
learned.

* Seeing the critical ideas among the details.

* Translating the critical ideas into words, phrases, and concepts that
make sense to them.

* Identifying how the information is structured.

* Seeing the relationships between different sets of information.
* Generating questions to help focus their attention.

* Projecting and managing time in order to complete tasks.

* Keeping the critical ideas and overall structure of the information
in mind as they pass through a course, unit, or lesson.

To address this difficulty, you can adapt the content in ways that
will compensate for the lack of these strategies. Content enhancement
organizers were developed to help teachers launch a course, unit, or
lesson and to provide a framework for ensuring student attention and
comprehension throughout the period of instruction.

The Adaptatjon

To use this adaptation, you prepare a graphic organizer to introduce
and teach the content while eliciting a high degree of involvement from
students. The organizer contains information that makes explicit both
the structure/organization of the content and your intentions for learn-
ing. Content organizers can be prepared to introduce lessons, units, or
courses. Regardless of the level of instruction, the organizer guides stu-
dents in recording information graphically to help them answer the fol-
lowing types of questions:

® Context: How does the current lesson, unit, or course fit in with
what I have learned in the past and what I will learn in the future?

49 a8

i




® Structure: How is the information organized? How could I explain
the critical parts of this information to someone?

* Thinking: What relationships (e.g., cause/effect, compare/contrast)
are important for understanding? What learning strategies do I
need to be using?

® (Questions: What critical questions do I need to answer to show that
I understand the information?

® Expectations: What activities, tasks, assignments, or work needs to
be done to understand the context, structure, and relationships and
to answer the critical questions?

You must take certain steps for students to benefit from the use of
content organizers:

1. Select a graphic organizer form that will be used throughout the
year.

2. Introduce the form, explain it, and show students how the form
will be used.

3. Use the form repeatedly throughout the year to promote student
familiarity and usability. Although a draft of the organizer is to be
prepared prior to instruction, the final version of the organizer will
be constructed interactively and collaboratively with students in
class.

4. Ask the students to keep their organizers in notebooks and to be
prepared to retrieve them for regular classroom use and for study
in other settings.

5. Cue the use of the organizer when it will enlist the participation of
students in discussing and recording information; after the orga-
nizer has been used, cue it to review learning and how it can be
employed for independent study.

The Lesson Organizer, depicted in Figure 7, shows how one
teacher and her students approached a lesson on plot for language arts
class. Through the construction and presentation of this organizer, the
teacher announced the name of the lesson Plot, showed and discussed
with students how the lesson fit within the broader unit of Short Story,
and listed and discussed the types of relationships that would be inves-
tigated and the types of learning strategies that would be practiced and
reinforced.
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FIGURE 7
Lesson Organizer

Lesson Organizer Bu CEGROUND_|pATe:—L{!S _ Name:_Ms Gaston
I short story

( setting J (C character ) (point of view)  piot ) (___theme )

Refationships LESSON TOPIC OTask-Related Strategies
sequencing / cause and effect plot paraphrasing
® Lesson Map S,

the major set of actions
ina story

such as

exposition
(set up)

climax resolution

.............................................................................

© Challenge Question How are events in your fife like a short sfory?
(D Self-Test Questions ®Tasks:
1. What types of events in a story can lead to 1. List the components of the plot for the short
conflict? story on pages 167-174.
2. How are rising action and falling action related | 2. Read the story on pages 176-185 for
to the climax of a story? tomorrow.

The structure for learning was revealed in the content map of the
lesson. The map consisted of a set of shapes connected by lines with
labels to show students what content was to be learned. The teacher
also posed a challenge question to personalize and create a context for
learning. Finally, to provide focus, the teacher and students discussed,
generated, and listed a few critical self-test questions that students
could use to check understanding, and then listed the tasks that would
need to be completed to promote learning. During the lesson, the
teacher used the content map to keep students’ attention and expand-
ed on each section by adding key vocabulary to the map. The teacher
also referred to the listed relationships, learning strategy, and self-test
questions throughout the lesson.

The Unit Organizer, depicted in Figure 8, demonstrates how a math
teacher and his students approached a unit on decimals. The top of the
organizer was used to discuss the relationships between the previous,
current, and upcoming units and how the units fit in with the overall
content and ideas in the course. Similar to the shapes, lines, and labels
in the Lesson Organizer, the unit content map shows how the informa-
tion about decimals in this unit is organized. Important unit relation-
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FIGURE 8
Unit Organizer

The Unit Organizer (© PIGGER PICTURE DATE __11B
i Basic Math Idea and Sklls Using Math Sidls W>
AT O e T T ® o
Addition and Subtraction Working with Decimals Measurement

.(_D UNTT SCEEDULE @ uNmrMAP

1/5 | Problems on p. B4,
11/6 ] Problems on pp. 55-57

Expressing number values
in relation to "10"

pp.54-72

[T/5 | Gulz on names and
oounding

19| Class demonstrations

H110] Problems on pp. 59-61

1] Problems on pp. 63-65
112] Conversion quiz .
1113| Probiems on pp. 67-69

11/44] Probtems on pp. 70-1
15| Class demos and

coiew

WG| Test

Eg How can rounding help us solve problems? steps E
8

EE How do you change a fractlon into a decimal? (Now, show mel) pros and cons gg

Ed How do you change a percent into a decimal? (Now , show mel) §

®

ships and self-test questions are listed at the bottom. Assignments for
work in the unit are listed in a Unit Schedule on the left side of the form.

During the unit, the back of the form is used to expand the basic
unit content map structure with details, examples, and key words from
lessons. This expanded unit map is used throughout the unit to sum-
marize the progress and revisit self-test questions and important unit
relationships. The Unit Organizer can be used in conjunction with or in
place of Lesson Organizers.

The Course Organizer, depicted in Figures 9 and 10, shows the
graphic organizer used to introduce a course in history. On the first
page of the Course Organizer (Figure 9), the teacher paraphrased the
central idea of the course and provided 10 overarching critical ques-
tions that represented the critical course content. These questions were
created using state and district frameworks, and students were told
that the questions would be used to guide coursework and assess-
ments. Students were also presented with course standards for grading
and a progress chart on which they could record scores earned in each
unit as the year progressed.
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FIGURE 9

Tecters): My, Culberteon The N swdent:  Jaar Woloskl
T 10:05-10:57 COUI’Se Ol’ganlzer Course Datex: 9/98-5/99
@ THIS COURSE: [ ® COURSE STANDARDS: |
What? ?
United States History to 1900 Correnn How Value?
m trod 1";. Undmuv;gln'e“ﬂg Ueas Unit ;’e:ju 53 pts.
ow the United States was created, Applying Big ldoas Unit Projocts 10 pta.
3. Providing Examp! Dalty Work 10 pts.
& grew to be a nation, and led the world Into a 8Detals © v Tooe:
revolution based on technology. PROCESS:
1. Using Strateglen Clape Demo 20pts.
2. Participating Class Demo 5 pte.
® COURSE QUESTIONS: 3. Following Rulos ClsssDemo S pto.
1. What ideas have shaped (are shaping) the destiny of ths U.S.? Hpa
2. :-ler?hao geography affected the creation and development of the COURSE PROGRESS GRAPH
.5 " TT T
3. How has conflict affectad the destiny of the U.8.7 o .l P
4. How do different eources help us understand the U.9. experience Ladmp t
and how do we use these sources? 70 ! !
5. How have we protactad our civil rights, and why has this been an i
Important concern in the hietory of the people of the U.S.7 p
6. How have art and titerature servad as windows to U.S. history? 20 T HO
7. How has technology affacted U.5. socisty and history? 20 . 5
. N
8. How can lsaming and understanding history affect our decisions? 'f HHH
9. What I8 the culture of the U.S.7 12T e
S  Total pointe samed A =100-00
10.How has the “American Dream™ affected U.S. culturs? 2 mmm E_’&,’E

On the bottom of the second page of the Course Organizer (Figure
10), the teacher drew a map of the units included in the course. As the
course progressed, the map was used to review content and discuss
relationships between units. At the top of the second page, the teacher
presented course rituals (e.g., specific teaching routines and learning
strategies) that would be used throughout the year, community princi-
ples to be upheld, and the performance options or adaptations to be
used for promoting student learning. After each unit, the teacher and
class returned to the course organizer and discussed progress in learn-
ing course content and creating a successful learning community. The
course questions were reviewed and answered regularly, and class-
room expectations and processes were evaluated and modified.

Across all three of these content organizers, the organizer and the
process used by the teachers to present them can help mediate learning
in ways that address learning difficulties. The areas addressed by the
organizers focus on controlling attention and facilitating information
processing. Finally, teacher guidance in leading students to use the
organizer ensures that comprehension is facilitated and reinforced
through oral, visual, and interactive learning.
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FIGURE 10

This 3
COURSE MAP ™! Unlted States History to 1900 e oan Woloski
includes
@ COMMUNITY x @ LEARNING RITUALS - P RMANCE
PRINCIPLES OPTIONS
Diversity Course Organizer  Assignment Planners  FReadback Sesslons Oral Tests
Teamwork Routine Paraphrasing  Clnss Problem Bolving Projact Cholces
Respect Unl::za:w Self Questioning cwr‘énmph o Foor Tutoring
Q'W:; Concept Routines Learning Exprossuays Extra Credit Options

10. Vislons for
America
9, The Gilded Age
&, Division and
Reunion

What Research Backs it Up?

Content organizers have been validated through a variety of studies
conducted across general education middle school and secondary
school classrooms containing students with learning disabilities. An
initial study validated the usefulness of advance organizers embedded
at the beginning of lessons (Lenz, Alley, & Schumaker, 1987). Data
showed that, for students with learning disabilities, learning increased
during group instruction only when (a) students were taught how to
record information in the advance organizer and use that information
to promote learning and (b) the teacher explicitly referred to and used
the organizer to guide teaching.

A subsequent study validated the use of graphic organizers to intro-
duce units and coordinate associated lessons (Lenz, Bulgren, Schumaker,
Deshler, & Boudah, 1994). In this study, unit test scores of students with
disabilities in the classes of teachers who used the Unit Organizer
increased, and there was a more direct match between what the teachers
and students indicated was important. The long-term and consistent use
of the organizers was found to enhance benefits to students.

Finally, the usefulness of organizers for launching and maintaining
ideas associated with courses was investigated in a third study (Lenz
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et al., 1994). In this study, students in experimental classrooms
answered more critical course questions than those in comparison
classrooms. When a Course Organizer was used and maintained
throughout the year, teachers in the experimental classrooms also were
more likely to use specific adaptations to promote more inclusive
teaching over teachers in comparison classrooms.

What Does It look Like in Practice?

Mr. Kylo, the special education teacher, was scheduled to coteach
eighth-grade general science with Ms. Mendez, the science teacher, in
the fall. Mr. Kylo noticed that Christi, one of the students with a learn-
ing disability with whom he had worked the previous year, was
enrolled in Ms. Mendez's science class. Mr. Kylo knew that Christi had
difficulty organizing information and studying. Recently, he had
noticed that more and more students seemed to be struggling with the
science curriculum as the district attempted to upgrade curriculum
standards. Also, Ms. Mendez was experimenting with moving away
from the book and creating her own organization for units and lessons.
This would mean that neither he nor Christi's parents could rely on the
textbook structure to help her learn the content and study.

Mr. Kylo met with Ms. Mendez over the summer and explained his
concerns about Christi's success in her class. After being reassured that
course content would not be watered down and that the adaptations
could be used with the entire class, Mr. Kylo worked with Ms. Mendez
to create organizers for the course. Together, they created a Course Or-
ganizer that would be used to launch the course, several Unit Organizers
for the first semester of study, and a few Lesson Organizers for particu-
larly difficult lessons. After Ms. Mendez started working with the orga-
nizers, she told Mr. Kylo that they really helped her to organize the infor-
mation and to see why some of the content was difficult for students.

On the first day of school, Ms. Mendez and Mr. Kylo used the
Course Organizer to introduce the course. Ms. Mendez presented and
discussed the course questions and the course map with students, and
Mr. Kylo led the class in completing the rest of the sections of the
Course Organizer.

On parent night, they used the Course Organizer to preview the
course for parents. Each parent received a copy of the Course Organ-
izer. Christi's mother asked whether all the students in the class would
be expected to answer all the questions. Ms. Mendez stated that every
student would be able to talk about and provide accurate information
related to each question by the end of the year.

In class, Ms. Mendez introduced the first unit using the unit orga-
nizer. She explained how the Unit Organizer would be used through-
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out the year and then introduced the first unit on energy. Each student
created his or her own version of the organizer on a blank form. In the
days that followed, Ms. Mendez kept returning to the Unit Organizer
to bring the class back together. For students who had forgotten or lost
their organizers, she put one on the bulletin board to copy. She noticed
that Christi always had hers and that she was using it daily.

Mr. Kylo wondered whether Christi was using the Unit Organizer
to review what she was learning. To check, he sat down with her one
day and discovered that she could use the Unit Organizer as a guide to
summarize and paraphrase what she was learning. In fact, he also
found that she could describe the parts of the unit from memory and
could use the self-test questions to elaborate on what she was learning.

Toward the end of the unit, Ms. Mendez introduced the first Les-
son Organizer for a lesson that was particularly difficult. Since students
were familiar with the Unit Organizer, they quickly learned how to fill
in and use the Lesson Organizer form.

At the end of the unit, the class used their organizers to review for
the test. Christi and another student paired up to test each other with
the self-test questions and practice talking through the unit content
map. Christi took the Unit and Lesson Organizers home and used them
to review with her mother. Ms. Mendez allowed students to refer to the
Unit Organizer as they took the test and gave students points for turn-
ing in the Unit Organizer when they completed the test.

On leaving the classroom after the test, Christi approached Ms.
Mendez and asked her for a blank Unit Organizer. When Ms. Mendez
asked Christi why she wanted it, Christi said that she wanted to use it
in her American history class to organize the information.

Christi’s grade on the unit test (a high C) was higher than any
grade she had received the previous year (she had failed most of the
tests). After the unit test, Ms. Mendez asked the class to get out their
Course Organizers and directed their attention to the course questions
and course map that she had placed on the bulletin board. The class
reviewed which questions they could and could not answer, where
they were in the course, how the course was going, and what needed
to be changed. Ms. Mendez then began the next unit with a new Unit
Organizer. Tests over subsequent units indicated that Christi was learn-
ing the information.

After several units, Ms. Mendez was unable to prepare a Unit
Organizer before she introduced the unit. Several days into the unit,
Christi and other students approached Ms. Mendez and asked her if
she could help them construct Unit Organizers to help them study. Ms.
Mendez told them she would restart the unit with a Unit Organizer
that the whole class could use.
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Who Can Provide Additional Information?

Coordinator of Training

Center for Research on Learning
University of Kansas

3061 Dole Center

Lawrence, KS 66045
785/864-4780

Website: www.ku-crl.org

What Other Information Is Available?
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and youth. School Psychology Review, 21, 210-227.
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Springer-Verlag.
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5. Concept Organizers

Systems that emphasize the teaching of higher-order thinking skills
(e.g., The National Commission on Excellence in Education, 1983; U.S.
Department of Education, 1991) present a challenge to both teachers
and students. In inclusive classrooms all students are expected to
acquire and manipulate a variety of complex concepts and integrate
these concepts with assumed prior knowledge. However, many stu-
dents with disabilities have not mastered the strategies required to
explore concepts independently and often do not have the same sets of
background experiences and knowledge as their peers.

The three teaching routines that follow can help students acquire
conceptual knowledge and critical thinking skills as part of group
instruction. In these routines the teacher selects difficult but important
concepts from the curriculum and adapts the presentation of each con-
cept with diagrams known as devices that emphasize critical features of
the concepts to make characteristics and relationships explicit. (Devices
are instructional techniques designed to achieve a specific goal in pro-
moting learning.) Then the teacher uses these devices to explore con-
ceptual information through a teaching routine.

The Adaptations

You can use the three concept-teaching routines to (1) connect infor-
mation about a new concept to prior knowledge about a familiar con-
cept (the Concept Anchoring Routine) (Bulgren, Schumaker, & Deshler,
1994), (2) introduce conceptual information (the Concept Mastery
Routine) (Bulgren, Deschler, & Shumaker, 1995), or (3) compare and
contrast two or more concepts (the Concept Comparison Routine)
(Bulgren, Lenz, Schumaker, & Deshler, 1995). Each adaptation is based
on a one-page visual teaching device. Common symbols and graphics
across the teaching devices reinforce common concept components
such as characteristics and examples. Symbols within a diagram or
table highlight complex and abstract information and relationships in
conceptual information to enhance student understanding. (In this dis-
cussion, a concept is a word or phrase that represents a category or class
into which events, ideas, or objects can be grouped. Examples of con-
cepts include vertebrate, democracy, poem, and fraction.)

To use these adaptations, first select a critical concept or concepts
from the curriculum. Next, prepare a draft of the visual teaching device
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FIGURE 11

Unit: Name Date
8 Anchoring Table)
Information Known Concept @ New Concept
Lemonade business Commensalism
Characteristics of r Characteristics Shared ® ch istics of New Concept
Known Concept
cups " P 2 organisms (bamacles &
Boy and a neighbor y | 2living things (A & B) 4 Ovay whale)
sugar 4 \
Nelghbor glves boy lawn space One (bamacle) Is heiped by
for lemonade stand. -y | Aishelped. 4 9ther (gray whale),
boy ' 4 <
gpace Neighbor gets nothing/ Helper (gray whale)
loges nothing. '\ | B s not helped/not harmed. 4 9cte nothinglloses nothing,
1 4 A
stand
> ¢
nelahbor
L' 4
4 |

Understanding of the New Concept:

Commensalism is a reiationship between 2 living things where Organism A Is helped. and
Organiam B Is not helped or harmed,

ANCHORS: 1 2 3 4 5 6 7

Announce Name Known  Coliect Known Highlight Observe Reveal State
Linking the New Concept Information  Characteristics Characteristics Characteristics Understanding
Steps: Concept of Know of New Shared of New
Concept Concepts Concept

associated with a particular routine. Later, in class, distribute a blank
version of the visual device to students. Then interactively build the
final version of the visual teaching device with the students.

The Concept Anchoring Routine

The Concept Anchoring Routine (Bulgren et al., 1994) introduces new
conceptual information to students and ties (or anchors) it to familiar
information. This adaptation is based on a one-page visual teaching
device called the Concept Anchoring Table (see Figure 11).

To create this table, use the background knowledge of students to
develop an example, story, or analogy to anchor students' understand-
ing of new conceptual information. When presenting the table to stu-
dents, cue them that they will use the Anchoring Table to learn about a
new, difficult, but important concept by building on knowledge they
already have about a familiar concept.

Then create the table together with the class following these steps:

1. State the name of the new concept you have selected.
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2. Announce the name of the known or familiar concept.

3. Pose questions that will help the students brainstorm what they
know about the familiar concept. Have them write words (charac-
teristics and examples) associated with the known conceptual infor-
mation on the board and then on the table in an organized format.

4. Pose questions that will help the students see the similarities
between each of the characteristics associated with the new con-
cept.

5. Explore the shared characteristics—that is, the words or phrases
that identify the larger groups that contain paired characteristics of
both the known and the new concept.

6. Finally, ask students to create a summary of their understanding in
a way that you specify; this may be a definition of the new con-
ceptual information or an explanation of the analogy.

The Concept Mastery Routine

The Concept Mastery Routine (Bulgren et al., 1993) helps a class
explore, review, or summarize a concept that has already been intro-
duced. It is based on a one-page visual teaching device called the
Concept Diagram (see Figure 12). To use the routine, cue students that
they will use the Concept Diagram to summarize a difficult but impor-
tant concept. Then review parts of the diagram if necessary, give ratio-
nales for learning the concept, and share your expectations about note-
taking, participation, and understanding with them.

Next, do the diagram together. State the name of the concept and
ask students to identify the overall concept. Then ask the students to
brainstorm keywords (characteristics and examples) associated with
the targeted concept. Together, sort key words into characteristics that
are always, sometimes, and never present in the concept. Then, test
possible examples from the keywords list by making sure that your
examples have all of the characteristics that should always be present
and none of the characteristics that can never be present in an example
of a concept class. Propose new examples and together determine
whether they are examples or nonexamples.

Finally, ask students to create a definition of the concept by orga-
nizing the name of the concept, the overall concept, and the character-
istics that are always present into a coherent definition statement. The
class can then revisit the Concept Diagram as needed and use it for fur-
ther review and study.
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FIGURE 12

5 ® CONCEPT DIAGRAM
Xey Words CONVEY cONCEPT N .
@ s L[ etory 9 communication
@ NOTE KEY WOnDS
|
% @ SRS erame: Always Present Sometimes Present Never Present
quents fiction - fO_merely opinion ______
history s [ [ merely description
events song
) WNAAANANANANAS A [ mmmc e ac e cnaa,
Gone with verse
theWind /| @ ——————————— W rrmmnnmmmmnnnff smmeeeee el
® omon !W"ﬂl Examples: Nonexamples:
Grimme N\ |  ( Gonewthtnewind ) N 000 A e oo T N
fairy tales ) Names of U. 5. Senators .
) LTI ..
Grimm's fairy tales ( M.L.King's "I Have a Dream" speech
newepaper T st ’
editorial Legend of ~  oo-omTTTIIIIIRII e ~~
"The Midnight Ride of Paul Revere" Davy Crockett - "America the Beautiful® K
~ S e = - )
history ,.-—"""'—__' .......
newspaper article about a rescue 0 newspaper editorial \',-
'~ . e
merely © rmercrwmimweanne  TTTTeemmemeo—e
opinion
Abermmon | A story is & communication with several words that tells about connected events.

The Concept Comparison Routine

Once students begin to acquire information about important but diffi-
cult concepts, they face challenges related to encouraging higher-order

- thinking, which involves the manipulation of well-known concepts.
The Concept Comparison Routine (Bulgren et al., 1995) helps a teacher
lead students through such higher-order thinking processes. The
Concept Comparison Routine is based on a one-page visual teaching
device called the Comparison Table (see Figure 13).

To use the routine, cue students that the Comparison Table will
help them explore related conceptual information, the importance of
that information, and expectations regarding their participation. You
will then create the table together.

State the names of two or more concepts (No. 1 in Figure 13) and
ask students to identify the overall concept to which they are related
(No. 2) and the characteristics of each concept (No. 3). Next, identify
with them characteristics that the concepts have in common (No. 4),
and then list some categories that describe those common characteris-
tics (No. 5). Then proceed to identify characteristics of the targeted con-
cepts that are not shared (No. 6), and for these, too, identify the larger
categories into which these characteristics fit (No. 7). Finally, ask the
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FIGURE 13

COMPARISON TABLE

€ Communicate targeted concepts
@ Ryl O Obtain the Overall Concept
VE M Make lists of known characteristics
P Pin down Like Characteristics
— A  Assemble Like Categories
@ concerr } Q@ concert R Record Unlike Characteristics
Birde Mammale 1 ldentify Unlike Categories
N Nail down a summary
y v G Gobeyond the basics
@ CHARACTERISTICS @ CHARACTERISTICS ® extensions
Most fly Most travel by foot Explore how many
Warm-blooded Warm-blooded heart chambers birds
and mammais have,
Live worldwide Live worldwide Y
) and enter the
Feathers Hair information on the
Backbone Backbone table.
Young hatch from eggs | Most young born alive
@ UKE CHARACTERISTICS @ LIKE CATEGORIES
Warm-blooded How body temperature is
regulated
Live worldwide P Where they live
Backbone How their bodies are
supported
® UNLIKE CHARACTERISTICS ® UNLIKE CHARACTERISTICS @ UNUIKE CATEGORIES 1
Most fly Most travel by foot How they travel
Feathers Hair h What covers their bodies
Young hatch from eggs Most young born alive How young are born
. @ summary
Birds and mammals are two vertebrates that are alike with regard to how their body temperature
is regulated, where they live, and how their bodies are su ported. They are different in terms of
what covers their bodles and how they travel from one place to another. They are also different in

students to summarize their understanding by explaining how the
groups coincide or differ in terms of categories, characteristics, or both
(No. 8). You may also ask the students to raise their own questions or
to list insights gained from the comparison.
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Across all three concept routines, you will use the following
instructional sequence:

1. Cue the students regarding the use and benefits of the selected
concept device and associated teaching routine, the importance of
the information, and expectations for notetaking and participation.

2. Do the steps associated with the creation of the device collabora-
tively with the students.

3. Review the students' understanding of the conceptual information
and the analysis you have used to guide the creation of each part
of the device.

What Research Backs It Up?

Each of the teaching routines was validated in general education class-
es in which students with learning disabilities were enrolled. For exam-
ple, research with 83 students in science classes has shown that students
with learning disabilities and those who are low achieving, average
achieving, and high achieving can all benefit when their teachers use
the Concept Anchoring Routine (Bulgren, Deshler, & Schumaker, 1994).
When students with learning disabilities were taught conceptual infor-
mation with the use of the Concept Anchoring Routine, they earned
scores that were, on average, 25% higher than on tests for which similar
information was taught without Concept Anchoring (Bulgren, Deshler,
Schumaker, & Lenz, 1999). '

The Concept Mastery Routine produced similar improvements. It
was empirically validated with a total of 475 students in 23 inclusive
science and social studies secondary classes that included 32 students
with learning disabilities. When their teachers used the Concept
Mastery Routine rather than a traditional lecture-discussion format,
students scored significantly better on tests designed to assess concept
acquisition and on regular classroom tests. Groups of students with
and without learning disabilities made comparable gains; on average,
the scores of students with learning disabilities increased from 60% to
71% and those of students without learning disabilities from 72% to
87% on tests of concept acquisition. In addition, the percentage of stu-
dents with and without learning disabilities who passed the tests
increased. The students also took better notes, and both teachers and
students were generally satisfied with the routine (Bulgren, 1987;
Bulgren, Schumaker, & Deshler, 1988).

For the Concept Comparison Routine, research with 107 students
enrolled in regular secondary science and social studies classes showed
that low-achieving students, including students with learning disabili-
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ties, as well as average- and high-achieving students, correctly
answered substantially more test questions related to information that
had been presented through the use of the routine than test questions
related to information presented using traditional teaching methods.
Specifically, students with learning disabilities and other low-achiev-
ing students correctly answered an average of 71.2% and 86.4%, respec-
tively, of the test questions associated with information presented
through the use of the routine compared to 56.7% and 62.6% of the
questions associated with information presented through traditional
means (Bulgren, Schumaker, & Deshler, 1999).

What Does It Look Like in Practice?

Mark was a student with learning disabilities who struggled in his sev-
enth-grade science class. He often felt lost during class discussions and
rarely participated. Even though he had spent time in special education
classrooms and had a repertoire of strategies to approach many indi-
vidual learning situations, he did not have all of the prior knowledge
needed to understand important and complex concepts such as verte-
brates, mammals, reptiles, and amphibians.

His teacher, Mr. Lu, saw the need to incorporate specific instruc-
tion on conceptual information into his lessons to build on each stu-
dent's background knowledge and to fill in background knowledge
where needed. For example, he observed that students like Mark had
heard the phrase “warm-blooded,” but that they did not really under-
stand many of the complexities associated with such concepts.
Therefore, he decided to use a Concept Anchoring Table at the begin-
ning of the unit on vertebrates to make certain that all students under-
stood what the phrase “warm-blooded” meant, because it was critical
conceptual information on which a great deal of later learning would
be built.

Mr. Lu thought about the automatic temperature control function
in vertebrates represented by the phrase “warm-blooded.” He decided
that the temperature control systems in modern buildings might serve
as a perfect analogy to be used in the lesson. Temperature control sys-
tems in warm-blooded animals and temperature control systems in
modern buildings both have a target temperature that is supposed to
be maintained; they contain a mechanism that notices any temperature
change; and this mechanism, when the internal temperature changes,
sends signals that prompt other systems to correct the temperature. To
make sure that the analogy would be appropriate, he asked Mark and
some other students privately what they knew about temperature con-
trol systems in buildings such as their homes and the school. He deter-
mined that they knew enough to go forward with the analogy. He
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FIGURE 14

Unit: H Name Date
e (Anchoring Table)
Known
Information Known Concept ‘@ New Concept
Temperature control systems Temperature control systems
fumace in modem bu"dings in warm-blooded animals
® Characteristics of Characteristics Shared (® Characteristics of New Concept
air Known Concept
condiioner  Building temperature ie set to Inside temperature is supposed Body temperature stays the
stay the same (72 °). \ | wostay theeama ,8ame (96.6°).
LRdegrecs. 4 <
Thermostate notice Something notices temperature Nervous & endocrine systems
themgetgr  vOMPeraturechanges. \ | changes.  notice temperature changes.
[ 4 \
, When temperature changes. When temperature changes.
botices thermostat sends electronic When temperature changes, a nervous & endocrine systems send
. chanag signale. \ | sensor sends signals. Shanals.
[ 4 \
set temp. si . " .
rywhere ignals start action in . Signals start action in
@ fumace or air conditioner. N Signals stars other eysteme. 4 Circulatary system or muscles.,
oo Fumaceorairconditioner | A
glanals corrects building temperature Circulatory system & muscles
10 72°. \ | Systems corvect temperature, gcorvect body temperature.
L \

@ Understanding of the New Concept:
Temperature control systems in warm-blooded animals are like those in modem buildings because the temperature is
supposed to stay the same, but when the temperature changes, something notices. A sensor sends signals 1o
start other systems that correct the temperature,

ANCHORS: 1 2 3 4 5 6 7
Announce Name Known  Collect Known Highlight Observe Reveal State
Linking the New Concept Information ~ Characteristics Characteristics Characteristics Understanding
Steps: Concept of Know of New Shared of New
Concept Cancepts Concept

developed a Concept Anchoring Table to illustrate the analogy (see
Figure 14).

Mr. Lu also wanted students to understand some concepts in
depth. He assigned the students to read the chapter on vertebrates that
dealt with mammals. To check that all of the students understood the
concept of mammals thoroughly, he developed a Concept Diagram
(Figure 15) in which he listed the key characteristics he wanted stu-
dents to know about mammals. Then he developed four sets of exam-
ples and nonexamples and designed a progressively more difficult
sequence to present these pairs. He began with the easy challenge of
deciding whether humans and snakes were mammals and ended with
the more difficult pairing of whales and sharks and bats and birds. He
then selected an animal that could potentially be a mammal—the duck-
billed platypus—and, as a homework assignment, he asked the stu-
dents to apply the characteristics test to that choice and be prepared to
argue the next day whether the duckbilled platypus was or was not a
mammal.

Mr. Lu found the Concept Diagram particularly useful because he
was able to introduce many terms related to higher-order thinking that
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FIGURE 15

CONCEPT DIAGRAM

CONVEY CONCEPT
©) Key Words 8 o ovass [ [ Mammal __§ Yertebrate &
CONCEPT
@ NOTE KEY WORDS
@ QLASSFY Am- Present Sometimes Present Never Prasent
warm-blooded ___+ walkoonZlegs .~ [Qcoldblooded | ___.
nurge thelr young wakeondleas oo /o
warm-blooded has hair swims in water

can fly

nurse their
young

@ DmontExawetis  Examples:

- nate - /I
bird ’:_‘_::::.—..-.-:::::; ____
shak | T~ — N/ s d

duckbit LTI T =~
: ¢ hark “\
latypus 9!
walks on P YP \‘ T~ - ’
4 legs CTotmeresemmInl
LTI T Ny
can fiy bat ..\\ bird ’_)
@ PRACTICE WITH NTW EXAMME )
cold-blooded
@& | A mammalis a warm-blooded vertebrate that has hair and nurses its young.

he would emphasize throughout the year. For example, he noticed that
he would be able to cue students to:

Start thinking about relationships between and among the overall

concept, the targeted concept, and other concepts related to the tar-
geted concept.

* Discriminate between examples and nonexamples.

* Analyze potential examples to see whether or not they have the
pertinent characteristics that make them fit into the group.

* Synthesize characteristics into a definition of the concept.

Once the students seemed to understand the concept of a mammal,
Mr. Lu proceeded to teach them about the four other vertebrate
groups—fish, amphibians, reptiles, and birds. He thought that the stu-
dents understood the differences, but as a final lesson he developed a
Comparison Table to explore the similarities and differences among the
five groups of vertebrates (see Figure 16).

He worked with the students so that they all indicated an under-
standing of the fact that fish, amphibians, reptiles, birds, and mammals
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FIGURE 16

Multiple-Concept Comparison Table, p. 1

@ concerr
- Fish

@ overauL concEPT
VERTEBRATES

D concepr
)CAmphlblana )( chtncs ' ' Blrds ) ( Mammals

@ CHARACTERISTICS ] cummm Q cmm:vmsncs Q cmmmsncs Q cmm-msms
Most swim Swim & walk Swim, craml, walk ' Most fty Most walk
Cold-blooded Cold-blooded Cold-blooded Warm-blooded Warm-blooded
Most have ecales Molst skin Scales & shells Feathers Hair
Backbone Backbone Backbone Backbone Backbone
Most young hatch Young hatch from Most young hatch Young hatch from Most young bom
from eggs egg9s from eggs egas allve
Live in water Live inwater and on §{ Live mainly on land; Live mainly on land; Live mainly on land

land some live In water some live in water

STEPS 1-3 OF THE CONCEPT COMPARISON ROUTINE

Step 1: Communicate targeted concepts Step 2: Obtain the Overall Concept Step 3: Make lists of known characteristics

Multiple-Concept Comparison Table, p. 2

COMCEPT TN COMERT - ( N
Amphibians Reptiles C Birds ) Mammals

h ™ O™ ™
Backbone Backbone Backbone Backbone Backbone How their
bodles are
r supported
[T, (™ ® ® uniie Characteristica ® Uarme @ UNURE ¢
Most owim Swim & walk Swim, cram, walk Moot fiy Moot walk How they travel
Cold-blooded Cold-tlooded Cold-blooded Warm-blooded Warm-blooded How body tempora-
turs Is requlated
Most have scales Molet skin Scalee & shells Feathere Halr What their bodles
aro covered with
Moot hatch from eggo Moot hatch from egge Moet hstch from egqe Hatch from egge Most born alive How young sre born
Live in water Liva in water and on Live malnly on land; Live malnly on land; Live mainly on land Where they tive
land some lve In water soma five In water .
SUMMARY ® exTensions Staps 43 of the
® Concept Comparison
There are five different kinds of vertebrates: fish, amphibians, reptiles, Explore how many | Routine
birds, and mammate. They are all alike In terms of how their bodies are heart chambers Step4: P down Uka
supported; that Is, they all have a backbone. They are different in each vertebrate $93: Amemble Lha
terms of how they travel from one place to another, how their body has, and enter the Sept: M”""“m‘“
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were similar in how their bodies were supported; that is, they had
backbones. He also checked that they understood the categories of dif-
ference—that is, how body temperature is regulated, what their bodies
are covered with, how the young are born, and where they live. He
asked the students to summarize their understanding of the compari-
son by asking them to explore the different means of locomotion for
each vertebrate and to enter that information on the Comparison
Tables they had developed. , _

He continued to inform students about important thinking skills
associated with the devices. Specifically, with the Comparison Table,
students were able to apply thinking associated with analysis of char-
acteristics, clustering of characteristics into groups that are alike and
different, categorization of characteristics, exploration of new ques-
tions, and synthesis of understanding.

Additionally, Mr. Lu cued students to use the table and diagrams
as study supports for short essays on the topics covered. He cued them
that the name of the targeted concept generally should appear in the
topic sentence, that each component on the device comprised details,
and that the summary usually provided a good conclusion. Therefore,
through the use of the devices, he was able to ensure their under-
standing, teach thinking skills, and prepare students for meaningful
assessments.

For Mark, the incorporation of these routines into Mr. Lu's instruc-
tion meant that his grades, on average, increased from a middle-level D
to a high C. In addition, Mark began to really understand the concepts
that were presented and discussed in class and to participate in the class
discussions. He began to take an active part in the learning community.

Who Can Provide Additional Information?

Coordinator of Training

Center for Research on Learning
University of Kansas

3061 Dole Center

Lawrence, KS 66045
785/864-4780

Website: www.ku-crl.org

What Additional Information Is Available?

Bulgren, J. A., Deshler, D. D., & Schumaker, J. B. (1993). The Concept
Mastery Routine. Lawrence, KS: Edge Enterprises. "

Bulgren, J. A, Lenz, B. K., Schumaker, J. B., & Deshler, D. D. (1995). The
Concept Comparison Routine. Lawrence, KS: Edge Enterprises.
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Bulgren, J. A., Schumaker, J. B., & Deshler, D. D. (1994). The Concept
Anchoring Routine. Lawrence, KS: Edge Enterprises.
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6. Mnemonic Adaptations

Textbooks in content-areas such as science, health, literature, foreign lan-
guages, and social studies are difficult to read for many students with
disabilities, given that they often exceed the students’ reading levels
(Chiang-Soong & Yager, 1993). This difficulty is compounded because
the texts also contain numerous unfamiliar vocabulary words; names of
famous individuals, places, and things; concepts; and associated infor-
mation. The sheer amount of new, unfamiliar information presented to
students with disabilities can be overwhelming in itself, but their prob-
lems increase when all of the unfamiliar information is presented in for-
mats written above their grade levels. Unfortunately, students’ grades in
content-area classes are based predominantly on their performance on
tests covering information in their textbooks (Putnam, 1992b), and
teacher-made exams emphasize recollection of factual information
(Putnam, 1992a). Not surprisingly, students with disabilities, many of
whom have memory difficulties, often perform poorly on such tests

(Cooney & Swanson, 1987).
This adaptation was developed to facilitate the learning and recol-

lection of unfamiliar vocabulary and definitions, names of people or
places and what they are famous for, and other factual information
across all content-areas.

The Adaptation

To use this adaptation, develop specific mnemonic devices for each
unfamiliar word, person, place, or thing and the associated informa-
tion that is to be remembered. The mnemonic devices make unfamiliar
words more familiar, integrate the words with the related information,
and strengthen students' encoding and retrieval skills. This, in turn,
promotes initial learning and delayed recall of the information. The
specific steps involved in developing the mnemonic devices and help-
ing students learn them are as follows:

Step 1: Identify the unfamiliar word, person, place, or thing and the
associated information.

Step 2: Change the unfamiliar word into one that is familiar but is
acoustically similar and easily pictured, called a keyword.

Step 3: Make an interactive picture of the recorded word (keyword)
and the related information.
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FIGURE 17
Mnemonic Representation of George M. Cohan

WHERE 01D You
GET THE CONE ?

Note. Reprinted with permission from Mastropieri, M. A., & Scruggs, T. E. (1991).
Teaching students ways to remember: Strategies for learning mnemonically. Cambridge, MA:
Brookline Books.

Step 4: Present the keyword and picture in class and set up practice
opportunities for students to use the devices to retrieve infor-
mation.

For example, you might first decide that students need to remem-
ber that George M. Cohan is a famous songwriter who composed the
World War I song “Over There” (Mastropieri & Scruggs, 1991). If the
name Cohan is unfamiliar, recode it into the acoustically similar word
cone (as in “ice cream cone”), which is easily pictured. Next, make an
interactive picture of the newly created keyword (cone) and the infor-
mation related to the songwriter who composed “Over There.” You
might create a picture of a child with an ice cream cone, people asking
the child “Where did you get that cone?”, and the child responding by
singing the song “Over There.” (See Figure 17.)

Then you can present the information in class and explain to the
students that when they are asked to remember the information asso-
ciated with George M. Cohan, they can think of the keyword cone
because it sounds like the name Cohan. Students will thus have a direct
retrieval route to the song “Over There” because of the interactive pic-
ture that came between the keyword and the associated information.
Finally, you can have the students practice asking themselves or each
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FIGURE 18
Mnemonic Representation for the Number of Legs on an Insect

LOOK AT THE
INSECTS ON THE

THE STICKS REMIND
YoUu INSECTS HAVE
Six LEGS

Note. Reprinted with permission from Mastropieri, M. A., & Scruggs, T. E. (1993). A
practical guide for teaching science to students with special needs in inclusive settings. Austin,
TX: Pro-Ed.

other the question “Why was George Cohen famous?”, thinking of the
keyword and picture, and answering the question until they feel com-
fortable retrieving the information.

This keyword method can be applied successfully to learning new
and unfamiliar information across all content-areas. Sometimes, how-
ever, students are required to learn numbered or ordered information,
such as hardness levels of minerals or the sequence of U.S. presidents.
In these cases, a pegword can be substituted for the keyword in the
steps listed above. Pegwords are thyming words for numbers, such as
the following: one is bun, two is shoe, three is tree, four is door, five is
hive, six is sticks, seven is heaven, eight is gate, nine is vine, ten is hen.

For example, you might decide that students need to remember
that insects have six legs. Since the number six is included in the infor-
mation, think of the pegword for six, which is sticks. Then make an
interactive picture of the pegword and the associated information, such
as insects with six legs walking along sticks (for six) (see Figure 18).

Next, you present the pegword and picture to students and explain
that when they are asked how many legs insects have, they are to recall
the interactive picture containing the insects, remember that the insects
were walking along sticks, which is the pegword for six, and retrieve
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FIGURE 19
Mnemonic Representation of
“The State Capital of Louisiana Is Baton Rouge”

Louisiana Baton Rouge
(Louise, Anna) (baton, rouge)

-Wramm B ama L Al

Note. Reprinted with permission from Mastropieri, M. A., & Scruggs, T. E. (1992).
Copyrighted materials.

the information that insects have six legs. Finally, you would program
sufficient practice opportunities for students to learn the steps
involved in recalling the information.

Keywords and pegwords can be combined in various ways to meet
the learning demands associated with complex sets of information.
When two pieces of information that are associated are both unfamil-
iar, two keywords can be used, as may be necessary in learning the
names of the states and their capitals. For example, to learn that the
capital of Louisiana is Baton Rouge, keywords need to be developed
for both Louisiana and Baton Rouge. Good keywords for Louisiana
could be Louise and Anna, and for Baton Rouge baton and rouge. An
interactive picture containing all of these keywords might include two
girls, Louise and Anna, who are wearing rouge and twirling batons
(see Figure 19).

Keywords and pegwords can be combined in the same picture. For
example, to help students learn that the mineral wolframite is a four on
the Mohs hardness scale, you could create a keyword for wolframite,
which in this case could be wolf. Next, you would recall the pegword
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FIGURE 20
Mnemonic Representation of “The Hardness
Level of Wolframite Is Four on the Hardness Scale”
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Note. Reprinted with permission from Scruggs, T. E., Mastropieri, M. A., Levin, J.R,, &
Gaffney, J. S. (1985). Facilitating the acquisition of science facts in learning disabled stu-
dents. Amerian Educational Research Journal, 22, 575-586.

for four, which is floor. Then you would generate an interactive picture
of the keyword wolf and the pegword floor doing something together,
such as a wolf standing on the floor (Figure 20). You would explain to
your students that when they are asked to retrieve the information,
they can do it in one of two ways. On the one hand, when asked what
the hardness level of wolframite is, they should remember the keyword
wolf and then the interactive image of the wolf standing on the floor. -
Then they should remember that the pegword floor represents four.
When they are asked what mineral is four on the hardness scale, they
should remember the pegword for four, which is floor, and the interac-
tive picture with the floor in it. Next, they should recall the rest of the
picture, which contains the keyword wolf, and this will lead to wol-
framite. Once this has been explained, you can set up opportunities for
students to practice retrieving information both ways.

What Research Backs It Up?

Numerous research studies support the efficacy of the mnemonic key-
word method with students who have disabilities (Mastropieri &
Scruggs, in press; Scruggs & Mastropieri, 1990). Initial investigations
focused on instruction of students with mild disabilities in one-to-one
learning situations, while later studies involved extended classroom-
based instruction delivered by teachers (Mastropieri & Scruggs, 1989a;
Scruggs & Mastropieri, 1990). Mnemonic adaptations have been vali-
dated across many grades and age levels—for example, fourth-grade
students with mild disabilities in Indiana history (Mastropieri &
Scruggs, 1989b); fourth- and fifth-grade students with disabilities in
English vocabulary (Berry, 1986; Condus, Marshall, & Miller, 1986) and
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science (Scruggs, Mastropieri, Levin, & Gaffney, 1985; Scruggs,
Mastropieri, Levin, McLoone, et al., 1985); and junior and senior high
school students in science and social studies (Mastropieri, Scruggs, &
Whedon, 1997; Mastropieri, Scruggs, Whittaker, & Bakken, 1994) and
vocabulary (Mastropieri & Scruggs, in press).

In all studies, when students with mild disabilities were taught
using mnemonic strategies, they consistently outperformed their con-
trol counterparts on immediate and delayed recall measures. All stu-
dents also reported enjoying instruction more when it included
mnemonic strategies. Although students with mild disabilities have
also been taught successfully to create their own mnemonic strategies
(Fulk, Mastropieri, & Scruggs, 1992), their performance is frequently
lower than it is when teachers prepare and present the strategies. The
amount of time students require to cover the same amount of content
is also longer because they require extensive time to develop their own
strategies (Scruggs & Mastropieri, 1992).

What Does It Look Like in Practice?

Mr. Roth, a science teacher, decided that his students needed to learn
the hardness of wolframite and that it is black and is used in making
light bulbs. He created a picture of a black wolf standing on a floor that
is lit by light bulbs (see Figure 20). He introduced the information to his
students in the following way:

Mpr. Roth: Let's think of a good way to help you remember that wol-
framite is four on the hardness scale, black in color, and
used in making light bulbs. Remember how we used key-
words and pegwords before? A good keyword for wol-
framite is wolf, because it sounds like wolframite and is easi-
ly pictured. What is the keyword for wolframite?

Students: Wollf.

Mr. Roth: Remember that pegwords are rhyming words for numbers.
What is a good pegword for four?

Students: Floor.

Mr. Roth: Right! Floor is a good pegword because it thymes with four.
Now let's make a good interactive picture with a wolf and
floor. How about a wolf standing on a checkered floor? See
our picture? The wolf and the floor are doing something
together. Now let's add in the other pieces of information
that we need to remember with wolframite. Wolframite is
black in color, so let's imagine that the wolf in our picture is
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Students:

Myr. Roth:
Students:

Mpr. Roth:

black. That will help us remember that wolframite is black
in color. Now we also need to remember that wolframite is
used for making light bulbs. Let's have the floor being lit up
by a row of light bulbs. Now we have every piece of infor-
mation we need to remember this picture. What is happen-
ing in the picture, class?

A black wolf is standing on the floor that is lit up by light
bulbs.

Good. Now tell me what all of that represents.

Wolf js for wolframite, black is for black color, floor is four—
four on the hardness scale—and light bulbs are how wol-
framite is used.

Great, let's practice that again so we remember the impor-
tant information about wolframite. What if I were to ask you
to tell me all you know about wolframite? What would you
think of first?

Mr. Roth continued to prompt the students through the retrieval of
the keyword and pegword and picture until he was certain the stu-
dents had learned the information. Then, on subsequent days, during
a quick review at the beginning of class, he asked the students to recall
the devices associated with wolframite and other key concepts. On the
day of the test, he prompted the students to use the mnemonic devices
to help them answer the questions on the test. As a result, students who
might have received failing grades on the test had they not learned the
devices received passing grades.

Who Can Provide Additional Information?

Professors Margo A. Mastropieri and Thomas E. Scruggs
Graduate School of Education

George Mason University

MSN 4B3

4400 University Drive

Fairfax, VA 22030-4444

703/993-4136

E-mail: mmastrop@gmu.edu

What Additional Information Is Available?

Mastropieri, M. A., & Scruggs, T. E. (1991). Teaching students ways to
remember: Strategies for learning mnemonically. Cambridge, MA:
Brookline.
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7. Problem-Solving Prompts for
Performance Assessments

Since the 1997 reauthorization of the Individuals with Disabilities
Education Act (IDEA), students with disabilities are required to take
part in all large-scale assessments at the district and/or state level. In
1994, 45 states conducted large-scale assessments in math, language
arts, writing, science, and social science (Bond, Breskamp, & Roeber, '
1996). The remaining states are expected to follow suit. In most of these
testing programs, a standards model has been applied in which stu-
dents must demonstrate a high level of proficiency. Furthermore, these
testing programs rely on reading and writing skills to assess content-
areas such as math, social studies, and science. In these tests, students
are required to think critically and solve problems. Often these perfor-
mance tasks surprise students, introduce unfamiliar terms, and do not
clearly specify the required response.

Unfortunately, many students with learning disabilities have poor
language skills, exhibit difficulty following directions, have poor test-
taking skills, and show limited understanding of abstract ideas
(Atwood & Oldham, 1985; Casby, 1989; Mastropieri & Scruggs, 1995).
This adaptation was designed to help these students participate more
fully in performance assessments and demonstrate their knowledge
and skills in the topic area more effectively.

The Adaptation

The adaptation involves teacher creation of a series of prompts associ-
ated with each performance assessment task. Through the use of these
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prompts, the format and informational content of the original question
are altered and expanded upon. The prompts (a) provide an introduc-
tion and context for the problem, (b) make students aware of the con-
cepts to be understood within the content, and (c) cue the students as
to what “thinking” responses to use when solving the problem. These
new prompts clearly align the problem to be solved with the content
and instruction and provide students with familiar key terms. They
format the performance assessment in a way that does not surprise stu-
dents or force them to make multiple inferences. These new prompts
typically result in more text than the original, but the information is
better organized for students, and the prompts can be read aloud.

What Research Backs it Up?

This adaptation has been used in a series of studies in the content-areas
in which subject-matter content in middle schools has been modified to
provide students better access to discipline knowledge (Hollenbeck &
Tindal, 1996; Nolet & Tindal, 1994, 1995; Tindal & Nolet, 1996; Tindal,
Rebar, Nolet, & McCollum, 1995). The most recent study used a multi-
ple-baseline across-students design within a 7-week unit on geography.
A series of problem-solving performance assessments were used to
measure the geographic knowledge of six middle-school students. The
assessments were adapted from questions provided in the text and were
administered biweekly in a general education social studies classroom.

The students were taught to analyze the assessment prompts, iden-
tify the key concepts and response mode, ‘and organize information
through a comprehensive instructional intervention that included
explicit teaching, modeling, and feedback. Prior to this prompt adap-
tation and instructional intervention, assessment outcomes for five stu-
dents demonstrated no positive slope, with scores ranging from 0 to 2
on a 6-point scale. During the instructional phase, scores ranged from
1 to 6, reflecting positive slopes for five students that clearly corre-
sponded to the adaptation and intervention. Although one participant
showed a nonlinear slope during the intervention phase, all student
scores increased and reflected responses demonstrating greater geo-
graphic knowledge.

What Does It Look Like in Practice?

Mr. George, a middle-school teacher, wanted to test his students'
understanding throughout a social studies unit that was centered on
the following standard: “Understand how the characteristics of differ-
ent physical environments provide opportunities for or place con-
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straints on human activities” (Geography Standards Education Project,
1994, p. 173). To explicate this standard and provide students with a
foundation from which to engage in and manipulate information, Mr.
George framed his instruction and assessments with concepts (Tindal,
Nolet, & Blake, 1992). The concepts and attributes (noted in parenthe-
ses) were as follows:

* Regions (cultural, geographic, economic, political).
* Culture (language, beliefs, ethnicity, socioeconomic status, age).

* Economic systems (exchange, natural resources, labor, manufac-
turing).

* Political systems (laws, public service, decision making, systems of
influence).

* Geography (landforms, area, map, climate).

In addition, throughout instruction, students were required to manip-
ulate these concepts in a number of ways to show thinking in their
responses: reiteration, summarization, illustration, prediction, evalua-
tion, and explanation (Williams & Haladyna, 1982).

When Mr. George reviewed the test prompts in the text, he found
the following sample problem among other problems that were similar:
“Why do more people live in the western section of California than in
the eastern section?” Mr. George decided that this prompt was ill
defined and would not provide students who had disabilities the focus
and structure to accommodate their language skill deficits or engage
their thinking around the unit concepts. To carefully adapt this task, Mr.
George used a prompt construction guide (Figure 21) to plan the adap-
tation. Once the adaptation was planned, Mr. George then placed the
prompts within a standard performance assessment format (Figure 22).

Step 1: Introductory Prompt

Mr. George first used the introduction to establish the broad area of the
content, the setting for the problem, and the context of the task. The
unit content and instruction were framed around concepts that high-
lighted the relationship between geographic and human systems.
Therefore, Mr. George aligned the introductory section of the prompt
to his instruction by defining the broad area of the content (i.e., geog-
raphy and human systems), the setting (i.e., California, mid-1800s),
and the context (i.e., decisions about migration of individuals and set-
tlement).
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FIGURE 21

Prompt Construction Guide

Original Prompt

Prompt Guidelines

Adapted Prompt

“Why do more people
live in the western sec-
tion of California than in
the eastern section?”

Step 1. Introductory
Prompt

Establish the broad
area of the content
(topic), the setting for
the problem, and the
context of the task.

Step 2. Concepts
Prompt

Focus attention on
concepts.

Step 3. Prompt

" Responses

The response demands
made upon students
should ensure that they
are performing the cor-
rect intellectual opera-
tions to create their
answers.

“Below is a map of
California showing the
landforms of the region
and the major cities.
Look at the map, and
pretend it is the mid-
1800s. You are leading
a small group of families
on a wagon train to live
in California.

“You have been in
California many times
and have learned much
about the state and its
geography and econom-
ic, political, and cultural
systems. The people
you are bringing ask
you to recommend a
good place for them to
settle.

“First, place a large X
on the map showing the
location where you think
these families should
settle.

“Now, explain why the
location you picked
would be a good place
for these families to set-
tle. Remember to use
specific ideas about
geography and econom-
ic, political, and cuitural
systems when writing
your answer.

“Before you start to
write, list the important
concepts and attributes
at the bottom of this
page and then use
them in phrases.”
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FIGURE 22
Adapted Problem-Solving Assessment

RELOCATION

“Below is a map of California showing the landforms of the region and the
major cities. Look at the map and pretend it is the mid-1800s. You are leading a
small group of families on a wagon train to live in California. You have been in
California many times and have learned much about the state and its geogra-
phy and economic, political, and cultural systems. The people you are bringing
ask you to recommend a good place for them to settle. Think about what you
know about geography and its influence on economic, political, and cultural sys-
tems to choose a place that would be good for these families to live”

RELOCATION

“First, place a large X on the map showing the location where you think these
families should settle.

“Now, explain why the location you picked would be a good place for these
families to settle. Remember to use specific ideas about geography and eco-
nomic, political, and cultural systems when writing your answer.

“Before you begin to write your answer, list the concepts and attributes at
the bottom of this page, and then use them in phrases”

Step 2: Concepts Prompt

The second part of the adaptation provided a range of instructional
concepts not included in the original prompt that could be used with-
in the specific context and content established in the introductory
prompt. To help facilitate their thinking and manipulation of informa-
tion, Mr. George created a prompt to focus students on considering the
relationship between geography and human systems. He embedded
within the prompt the exact concepts to be taught: economical, politi-
cal, and cultural systems.
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Step 3: Prompt Responses

The third step required an explicit specification of the responses need-
ed to solve the problem. In the original prompt, students were directed
to answer “why.” This directive did not delineate the exact response
desired and had the potential outcome of students responding in dif-
ferent ways. Mr. George therefore included two response directives.
Part 1 (“First . . .”) was intended to prompt students to build and orga-
nize their response. Part 2 (“"Now, explain . . .”) prompted them to com-
plete their response with a particular intellectual operation that had
been practiced throughout instruction.

Mr. George also taught the students a strategy to help them struc-
ture their written responses. First they were taught to identify the con-
cepts they would use in their answer and write them at the bottom of
their paper. Then they were taught to list the attributes next to each
concept. Finally, they were taught to organize those lines of informa-
tion into phrases and to use those phrases as the foundation of their
written answers. Mr. George instructed them to write these responses
immediately below the prompt in the first half of the paper. This strat-
egy was designed to (a) warm students up before they began writing
and (b) focus them on a response immediately following the prompt
that was focused and connected.

Students in Mr. George’s class were prepared for and benefited
from this adapted performance assessment in the knowledge and the
response needed to solve the problem, even though it was novel for
them. It was clearly aligned with the content and instruction of the
class and was formatted in a manner that would not surprise them or
force them to make multiple inferences. The prompt was aligned with
instruction and served as a natural extension of instruction, providing
them with familiar key terms (both concepts and “thinking” respons-
es.) During instruction and practice tasks, students were taught to (a)
look for key concepts within the prompts and on the accompanying
maps and (b) list them at the bottom of their papers to help them write
their answers above. Finally, although the adapted prompt contained
far more text, the information was more organized, and it was read
aloud to students.

Students should not be given a performance task that surprises
them, introduces unfamiliar terms, or does not clearly specify a
response. For students to succeed on performance assessments, they
need to be administered tasks that contain clear context, concepts, and
responses. If these components are ill defined or are not aligned to
instructional content or strategies, it is difficult to determine whether
student performance is a result of poor knowledge and skills or prob-
lems in accessing the problem solution.
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Who Can Provide Additional Information?

Jerry Tindal
‘Behavioral Research and Teaching
College of Education
5262 University of Oregon
Eugene, OR 97403-5262
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8. The Survey Routine

Subject-area textbooks and other written materials are important
resources in the middle grades. Students are expected to read and
study these materials, and they are often asked to complete assign-
ments associated with written materials by, for example, answering
questions at the back of each chapter or completing worksheets about
the information. These demanding tasks are often very difficult, if not
impossible, for students with reading difficulties. Students with learn-
ing disabilities, on average, enter the middle grades reading at a level
that is 3 years behind grade level. For example, seventh-graders with
disabilities read, on average, at the fourth-grade level (Warner,
Schumaker, Alley, & Deshler, 1980). Thus, it is very difficult for them to
obtain information from their textbooks, which are written at the sev-
enth-grade level or above. Inconsiderate textbook features (Arm-
bruster, 1984) add yet another layer of difficulty. For example, text-
books are often poorly organized and confusing.

This adaptation is useful across content areas (e.g., English, sci-
ence, social studies) to help teachers (a) analyze the features of their
textbooks and other reading materials, (b) prepare students for their
reading experiences and assignments associated with their textbooks,
and (c) help the students create study guides for the information in
their textbooks.

The Adaptation

This adaptation has three parts. In the first part, you analyze the text-
book or other reading material to determine which features are incon-
siderate for readers. Use a checklist of features (Deshler, Schumaker, &
McKnight, 1997; Appendix, Figure A1) to review and evaluate various
aspects of the reading material. Once the checklist is complete, you can
determine actions that can make the material more accessible or learn-
er friendly.

Next, prior to presenting each reading assignment to students, you
should plan how to help the students survey the written material to
identify the key information and how that information will be dis-
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played visually. Figure 23 presents a draft of this graphic device, called
the TRIMS Learning Sheet.

Finally, introduce the reading assignment to the students in class,
and, through an interactive process called the Survey Routine, you can
help the students create their own TRIMS Learning Sheets. Together,
you and your students survey and discuss the title of the reading pas-
sage, its relationship to other passages in the same book, the introduc-
tion to the passage, its main sections, and the summary. As the discus-
sion progresses, the students write key information on their TRIMS
Learning Sheets, which become personal study guides for reading
activities and information in the passage.

What Research Backs It Up?

To validate the Survey Routine, a research study was conducted in gen-
eral education science and social studies classes in middle schools
(Deshler, Schumaker, & McKnight, 1999) using a multiple-baseline
across-classes design. The dependent measure was student perfor-
mance on chapter tests prepared by the publisher of the textbook each
teacher was using. Results of the study showed that students with dis-
abilities as well as students with no disabilities scored on average
about 12 percentage points higher on chapter tests when their teachers
used the Survey Routine to introduce the chapter than when the teach-
ers did not use the routine.

What Does It Look Like in Practice?

Mr. Willis noticed that whenever he asked his students to read in their
seventh-grade science textbooks to prepare for an upcoming lesson,
many of them were not completing their reading assignments. When
he analyzed the textbook, he noticed that it was written at the eighth-
grade level. He checked several of his students' files and realized that
most were reading below that level, and some of them (like William,
who was reading at the fourth-grade level) were reading far below that
level. He also noticed, while using the Considerate Text Features
Checklist (Deshler et al., 1997; Appendix, Figure Al), that several
aspects of the textbook were inconsiderate. For example, the title and
subheadings in the text were often misleading and not connected to the
information. Key terms and other important information were not
cued through the use of boldface print or italics.

Mr. Willis wanted to help his students learn how to get key infor-
mation from their textbooks. Thus, he began using the Survey Routine.
Before he was about to begin a new unit of instruction, he surveyed the
next textbook chapter and created a draft of the TRIMS Learning Sheet.
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FIGURE 23

Student Name: Bob Nelson

TRIMS Learning Sheet
Tite

1. Title: Senses and Behavior

2. This is about How our senses relate to our behavior

_Belationshlps “Unit
3.

Animal Systems
Controlling Life

Support and Senses and D
Locomotion Behavior rugs
Last Current t_./__/ Next

4. The relationship of current passage to the unit:
The senses are one type of animal system that controls life.

5. The relationship of passages within the unit:
Like the senses, support and locomotion are animal systems.

Drugs affect our senses and how we move.
!ntroductlon '

6. @ __Senses affect behavior from birth.
@ —Behavior is how a person acts.

° Sense org@s - parts of the body that tell what is going on around us.
Maln Parts

7. (Fill in next page)
_S_ummarylcmlcal

8.. Sense organs tell us what's happening around us. Sense organs have a special way of

taking in information. Each is made of parts that work together to give us information.

° What is common across the sense organs? What is different?

University of Kansas Center for Research on Leaming January, 1897




Main Part#1: __The Eye (pg.279)

I Questions ]
o —thatare the parts of the eye and their jobs? (LINCS)
P _What are the four steps of the light pathway? (LISTS)

o
I Parts & Job I I Diagrams —I
Qutsids parts: Inside parts: Lone Micrin p.274
_Eyelid _Iris Cornea _Reting p. 275 top
Sclera  Pupil Lens Optic Nerve p- 275 side

Main Part#2: __The Tongue and Nose l

I Questions l

@ _What are the four types of tastes detected by tongue neurons? (LISTS)

@ _What are the seven types of smells detected by nose neurons? (LISTS)

@ __Why are the tongue and nose grouped together?

I Neuron Types I I Diagrams j
Tongue Neurons: Nose Neurons: p. 216
Bitter Salty

Sour  Sweet

Main Part#3: _The Ear | !
I_ Question51 '

® What are the parts of the ear and their jobs? (LINCS)
P What are the steps of the sound pathway? (LISTS)
°® What are sound waves? (LINCS)

I Parts & Job I | Diagrams |

Quter Far _ Far Ranes p. 218 top
Ear Canal  Oval Window p. 278 bottom
Ear Drum  Spiral Tube

University of Kansas Center for Research on Learning January, 1997

continues
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FIGURE 23 (Continued)

Main Part #4; __The Skin (pe. 27sﬂ)

I Questions j
° What are the kinds of changes skin neurons detect? (LISTS)

®
o
[ Neuron Types I L Diagrams j

—Paig Lold p.279
Pressure  Touch
Heat

Main Part#_: ( )1
L ]

L i L l

Main Part#_: ﬂ
L ] |

{
{
. _
N | [ ]

University of Kansas Center for Research on Learning January, 1997
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Then, in class, he put a blank form of the TRIMS Learning Sheet on the
overhead projector and gave all his students their own blank versions
of it. Next, he engaged them in a 15- to 20-minute discussion about this
next chapter, focusing on the title, the relationship of the chapter to
other chapters, the introduction, the main parts, and the summary.

As he asked the students questions, he was careful to involve stu-
dents like William in the discussion. He was also careful to draw their
attention to key terms and any features of the chapter that needed extra
explanation. As he filled in each of the sections on the Learning Sheet,
he circulated among the students to check that they were filling theirs
in accurately. He then explained how his students could use the
Learning Sheets as they read and studied the chapter.

Over time, Mr. Willis began giving his students more and more
responsibility for filling out the Learning Sheets on their own. After
guiding them through the process several times, he had them complete
the Learning Sheets in cooperative groups and then in pairs. Finally, he
began assigning the Learning Sheets as homework. As a result, Mr.
Willis noticed that students were more prepared for their work on each
unit of instruction and had more to say in class discussions. He also
noticed higher grades on tests. He excitedly reported that William
came in after school and asked whether he could have some blank
TRIMS Learning Sheets so he could survey his social studies textbook,
because he wanted to get a better grade in social studies.

Who Can Provide Additional Information?

Coordinator of Training

Center for Research on Learning
University of Kansas

3061 Dole Center

Lawrence, KS 66045
785/864-4780

Website: www.ku-crl.org

What Other Information Is Available?

Deshler, D. D., Schumaker, J. B., & McKnight, P. (1997). The survey rou-
tine. Lawrence: Center for Research on Learning, University of
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Deshler, D. D., Schumaker, J. B., & McKnight, P. (1999). Effects of sur-
veying textbook chapters on students’ performance on unit tests.
Manuscript in preparation.
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4

Selecting Alternate Materials

Bonnie Grossen
University of Oregon

The following adaptations are included in this chapter:

9. Coherent Text Built Around Big Ideas (Carnine, Craw-
ford, Harniss, & Hollenbeck).

10. Reasoning and Writing (Engelmann, Silbert, & Grossen).

11. Science Videodisc Media (Engelmann, Hofmeister, &
Carnine).

12. Connecting Math Concepts (Engelmann, Carnine, Kelly,
& Engelmann) and Core Concepts Videodisc Programs
(Engelmann, Hofmeister, & Carnine).

Sometimes the existing curricular materials are so poorly designed or
so difficult to use that the time and resources required to alter them or
to provide teacher guidance in their use makes their adaptation a frus-
trating and ineffective option. When this level of frustration is reached,
the design of the existing materials is deemed inappropriate and a new
set should be selected. The teacher must seek out alternative materials
that are more sensitive to the needs of students with disabilities. In
other words, materials must be selected that are inherently designed to
accommodate special learning needs. These materials build adapta-
tions into the design of the curricular material that are more pervasive
and coherent than those that can be achieved by modifying the existing
curriculum.

The National Center to Improve the Tools of Educators (NCITE)
has identified six adaptation principles that are particularly powerful if
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built into the design of the instruction (Kame’enui & Carnine, 1998).
These principles are discussed at length in the first volume of this
series (Toward Successful Inclusion of Students with Disabilities: The
Architecture of Instruction by Edward J. Kame’enui and Deborah C.
Simmons, 1999). Table 3 notes the qualities of each of these six design
considerations and provides brief examples taken from Understanding
U.S. History (Carnine, Crawford, Harniss, Hollenbeck, & Steely, 1999).
Further elaboration follows. Figure 24 provides a rubric for identifying
and selecting curricular materials that are designed with these six prin-
ciples in mind.

The following sections (Adaptations 9 through 12) provide more
detailed examples of how the use of instructional tools designed around
these six principles have accommodated students with disabilities
while accelerating the performance of the classroom group as a whole.
Although many teachers focus on the nature of a tool (e.g., textbook ver-
sus computer), NCITE's adaptations focus not so much on the medium
as on the design of the instruction. An early study comparing instruc-
tion delivered via dynamic video as opposed to teacher-directed deliv-
ery found that the medium did not make a difference in the instruc-
tional effectiveness of these adaptations (Hasselbring et al, 1988).
Another carefully designed study comparing the same instructional
design as the one used in Hasselbring and colleagues’ (1988) study with
a more traditional, topical design, both delivered via the same dynamic
video medium, found that the design of the instruction was a critical
factor in the success of many students (Woodward, 1994). Thus, the
design of the instruction, not the delivery medium, is the critical factor
for success.
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TABLE 3
Principles of Effective Instructional Design

NCITE's Design
Considerations

Example from
Understanding U.S. History

Big Ideas are the focus of instruction.
Big ideas are concepts and principles
that apply to a wide range of exam-
ples and situations. Big ideas enable
students to learn more in less time.

Conspicuous Strategies show the spe-
cific steps that lead to solving com-
plex problems.

Background Knowledge is pretaught.

Mediated Scaffolding provides person-
al guidance, assistance, and support
that is faded over time.

Judicious Review requires students to
draw upon and apply previously
learned knowledge over time.

New knowledge is Strategically
Integrated with old knowledge.

The major big idea is the problem-
solution-effect pattern of history.

Students are explicitly shown how to
use the problem-solution—-effect
graphic organizer to analyze the
cause for a sequence of events in his-
tory, to generate “what-if” alterna-
tives, and to develop informed opin-
ions regarding current social prob-
lems.

Essential vocabulary is carefully
taught.

The text first illustrates the big idea,
showing how different Native
American cultures solved the prob-
lem of survival in their different
environments. Then students identify
the components of the problem-solu-
tion-effect big idea themselves as
they study later historical events.
Finally, students apply the
problem-solution—-effect analysis to
current social problems.

The big idea is continuously
reviewed throughout the entire study
of history.

The problem-solution-effect big idea
provides a framework for organizing
and integrating all historical events
as students study them.
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FIGURE 24
Identifying and Selecting Curricular Materials
Based on the Six Curricular Design Principles

MATERIALS EVALUATION PROCESS AND SCORING CRITERIA
Phase 1: Select a group of finalist programs for closer evaluation.

Compare the student assignments at the beginning of a level with those at

the end. '

* |s the assumed competence at the beginning of the program appropri-
ate for the lowest student who will be in the program?

* Are the expectations at the end of the program worthwhile goals?

* Do the goals of the curriculum material match the goals of the school?

(Go on to Phase 2 to review only those programs that meet all the Phase 1
criteria.)

Phase 2: Carefully evaluate the finalist programs according to research-
based criteria.

The criteria below are designed to answer the question, “How likely is the
program to enable all students to reach the program goals?”

l. BIG IDEAS

. Is the number of objectives reasonable for diverse learners?
2. Does the instructional yield seem commensurate with the learning time?

Il. CONSPICUOUS STRATEGIES

3. Are the steps for a strategy clear and complete?

4. Will the strategy consistently apply to all relevant problems without fail?
(Test: Is there any way a student could apply the strategy correctly yet
get the wrong answer?) ' '

5. Are the strategies powerful? Do they apply to a wide range of prob-
lems, or must they be modified or unlearned in later work?

6. Do the example sets disallow misrules? (Are they sufficient in range?
Are important discriminations made conspicuous?) (Misrules occur
when students can get the correct answer to a problem but for the
wrong reason [e.g., predictability], or can get an answer to a problem
incorrect based on the teacher's demonstration or range of examples.)

I1l. MEDIATED SCAFFOLDING

7. Are prompts, cues, templates, consistent sentence sequences, and so
on used to scaffold initial instruction? (Either the teacher's wording, the
item form, or both may provide scaffolds.)

8. Does the teacher's guide give guidelines for correcting student errors
during the lesson?

9. Are scaffolds progressively removed until each student is finally expect-
ed to do the work without the help of the teacher or other students? Has
enough practice been provided to make this expectation reasonable?

-t
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Phase 2 (Continued)

10. Do the complex tasks require only the use of strategies and compo-
nents that have been taught?

11. Does the text give guidelines for checking student performance at the
end of a lesson or group of lessons? (Does the text indicate how the
teacher should restore scaffolding if the instruction moved too quickly
for some students?)

IV. STRATEGIC INTEGRATION

12. Is new information presented one concept or skill at a time?

13. Are component skills integrated and applied in progressively more
complex tasks?

14. Are the component skills well established prior to integration into the
more complex tasks? (Most skills require more than 2 days of practice
following initial instruction in the component to become well estab-
lished.)

V. PRIMED BACKGROUND KNOWLEDGE

15. Are new concepts introduced using familiar vocabulary?

16. Is new vocabulary introduced using familiar concepts?

17. Are component skills taught prior to instruction in the complex tasks
they are part of? '

For example, in mathematics:

Does counting occur prior to adding?

Are fractions taught prior to decimals?

Are decimals taught prior to counting money?

Are fractions taught prior to measurement?

Is a strategy for finding a common multiple taught prior to adding or
subtracting fractions with unlike denominators?

VI. JUDICIOUS REVIEW

18. How often does a set of mixed problem types (cumulative review)
occur?

Daily = highest score
Lower frequency = lower score

19. Is practice distributed over time? (Look for the introduction of a topic
that is not necessarily a component of other skills. Are students period-
ically required to use skills after instruction in the topic is finished?)

Phase 3: Gather student performance data for each finalist program.

Review and compare performance data regarding effectiveness of the pro-
grams. Ask the publisher for names of schools using each program. Inquire
regarding changes in school performance levels when the school began
using the program.

continues
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FIGURE 24 (Continued)

Phase 4: Carefully evaluate the finalist programs according to research-based
criteria. Award points as follows:

2 = elaborated/well met ' 0 = questionable
1 = mentioned/adequate -1 = inaccurate/inadequate

Write the name of each finalist
program at the top of a column.

TOTAL
BIG IDEAS
1. Number of objectives reasonable.
2. Efficiency?

CONSPICUOUS STRATEGIES
3. Clear and complete?
4, Strategies apply consistently?
5. Strategies powerful?
6. Misrule prevention?

MEDIATED SCAFFOLDING
7. Evidence of prompts and other
scaffolds in initial instruction?
8. Guidelines for correcting student
errors?
9. Progession to independent work?
10. Complex tasks use only pretaught
strategies? :
11. Tests and remediation?

STRATEGIC INTEGRATION

12. One concept at a time?

13. Component skills integrated into
complex tasks?

14. Component skills well established
prior to complex tasks?

PRIMED BACKGROUND

KNOWLEDGE

15. New concepts with familiar vocab-
ulary?

16. New vocabulary with familiar con-
cepts?

17. Component skills prior to complex
tasks?

JUDICIOUS REVIEW

18. Cumulative? (Daily = highest
score; Lower frequency = lower
score)

19. Distributed over time?

86

97




Woodward, J. (1994). Effects of curriculum discourse style on eighth
graders’ recall and problem solving in earth science. The Elementary
School Journal, 94, 299-314.

9. Coherent Text Built Around Big Ideas

In U.S. history classes, the problems of students with disabilities are
often shared by other students as well. These problems result largely
from “inconsiderate” texts (Armbruster, 1984)—that is, texts that suffer
from incoherence, an overload of facts, and other design problems that
make comprehension difficult for some students. The reading difficul-
ties of students with disabilities are compounded in these texts by the
long strings of dates and events that usually obfuscate the major con-
cepts of history. For example, the traditional approach to teaching the
causes of the Revolutionary War focuses on a series of acts imposed on
the colonies by the British (e.g., the Wool Act, the Hat Act, the Iron Act,
the Navigation Acts, the Sugar Act, the Stamp Act).

The Adaptation

In contrast, Carmine, Crawford, Hollenbeck, and Harniss (1995) identi-
fied a major big idea in history—a problem-solution—effect pattern—
around which they designed a history text. Using this big idea to under-
stand history, students learn that people are primarily reactive, coming
up with solutions that have effects that lead to further problems.

For example, the American Revolution was a result of the way
England tried to solve some of its economic problems. During the mid-
1700s, England needed to import raw materials for industries that often
did not show a profit; moreover, the English government had debts
from the French and Indian War. England's solution to these economic
problems was to pass a number of revenue-producing laws that
required the colonists to buy manufactured goods from England, sell
raw materials only to England, and pay taxes on many items brought
into the colonies. The effects of these laws were that the colonists smug-
gled goods in and out of the country and boycotted the purchase of
some English goods, thereby producing the conflict that eventually led
to war.

Most problems of history are similar in that they involve econom-
ics, although religious freedom or human rights may also be involved.
The solutions can also be limited to several categories: fighting, mov-
ing, inventing, accommodating, or tolerating. The limited number of
causes and solutions makes it possible to teach all students the prob-
lem-solution pattern in history and guide them in applying it to better
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understand problems between social groups. As Kinder and Bursuck
(1991) pointed out:

Consider the invention of the cotton gin. Generally, the isolat-
ed fact that Eli Whitney invented the cotton gin is taught;
however, the need for the cotton gin at that time and the his-
torical effects of that invention usually are not made clear. The
problem-solution—effect analysis showed these causal connec-
tions. Unlike the cotton grown in Egypt, most of the cotton
grown in the southern United States was short-staple cotton.
The short fibers made it difficult and expensive to remove the
seeds—another economically based problem. The solution
was Eli Whitney's machine that removed the seeds. The effect
was that much more cotton could be cleaned in a day, farmers
could sell more cotton, and they were in turn motivated to
grow more cotton, which ultimately increased the need for
slaves. (p. 273)

Figure 25 displays the graphic organizer for the problem-solu-
tion-effect pattern. This organizer also is useful in teaching multiple
perspectives. For example, England's solutions to its economic prob-
lems were actually problems for the colonies. With multiple perspec-
tives, students learn that certain events represent a solution for one
group, but at the same time are a problem for another group.

Looking at the bigger picture of history also reveals significant
shifts in the patterns of human response to problems. For example,
most history books present a list of new discoveries made during the
Enlightenment without indicating clearly that this type of problem
solving was a rather sudden shift from when humans relied more on
worship and religious faith as solutions. In this case, people's faith was
severely shaken by the discovery that the Earth orbited around the sun
rather than being positioned in the center of the universe and, there-
fore, possibly was not the center of God's attention and personal
engagement. Rather than relying entirely on God, humans began to
rely more on themselves to solve their problems. An understanding of
the problem-solution—effect big idea enables students to better grapple
with social problems.

Another built-in accommodation in the adapted text is strategical-
ly placed questions to make conspicuous the way that students with
good comprehension skills constantly interact with text. Questions are
placed after each paragraph rather than at the end of the chapter.
Necessary background vocabulary is carefully taught.” The text
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FIGURE 25
Problem-Solution-Effect

Problem > Solution |»] Effect

Economic Accommodate Solve
Problems
National Debt [ |
A Debtor Nation Dominate Fail
Shrinking Middle Class | T
Economic Inequality
. Move , Create New
Decreased Aid to Poor Problems
| l
People’s Rights Invent
Problems
L ]
Immigration
Tolerate

Minority Rights

Older Americans

Women'’s Rights
| The culture of a people is influenced by the
Combined environment, contact with other cultures,
Economic & and the world views of the people. These
influences often operate within the context of

People’s Rights | problem, solution, and effect sequence.
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provides model answers for core test questions and multiple opportu-
nities for students to practice these responses. In addition, supplemen-
tal and challenge questions are provided for more advanced learners.
Judicious review occurs with the repeated application of the big idea
throughout the scope of the text, until any student can generalize the
use of the problem-solution-effect analysis to interpret current events
and relate them to history.

What Research Backs It Up?

Five intervention studies to date have evaluated the effects of the use
of the history text with built-in accommodations for the performance of
students with disabilities (Carnine, Caros, Crawford, Hollenbeck, &
Harniss, 1996).

Two field studies compared the effects of the Understanding LLS.
History text designed according to NCITE's six principles with a theme-
driven social studies/language arts integrated class that used pub-
lished mainstream texts. The NCITE text resulted in better writing
scores (n = 104) and better content knowledge (n = 81) as indicated by
short-answer tests for general education students. The design features
accelerated the learning for these students.

A third study evaluated the effects on written responses to a pri-
mary source prompt for different types of students: (a) diverse (i.e.,
either receiving special education services or receiving counseling ser-
vices as highly at risk), (b) middle, and (c) high (i.e., the best students
academically). Instruction was delivered to these types of students in
the same instructional setting. Results showed no significant differ-
ences between the groups, indicating that the design features incorpo-
rated into the text do accommodate diverse academic levels of stu-
dents. (The scores for all three groups were reasonably high.)

A fourth study evaluated the effects of history taught with the
NCITE text versus the district-adopted text on the learning of students
with disabilities. The use of the NCITE text resulted in better perfor-
mance on measures of content knowledge and significantly better on-
task behavior and participation, as indicated by a greater number of
questions answered correctly in class.

A fifth study indicated that students’ rate of learning vocabulary
doubled using the procedures in the NCITE text. -

We recently surveyed seven teachers who used the problem-solu-
tion—effect analysis with a world history text that had not been rewrit-
ten to make this pattern explicit throughout the events of history. These
teachers all strongly agreed that using a text written to incorporate the
problem-solution-effect text structure in addition to the graphic orga-
nizer would be more effective.
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What Does It Look Like in Practice?

Clarissa has a learning disability in basic reading and generally has not
succeeded in general education classes that rely heavily on a textbook.
Not only does Clarissa have difficulty passing the classes, but she also
becomes a behavior problem. However, Clarissa is passing Mrs.
Frederick's U.S. history class. Even though the class receives a lot of
assignments from the text, Clarissa is able to do these satisfactorily.

When new material is introduced, the class reads orally a para-
graph at a time and then answers the question in the text that follows
the paragraph. Clarissa listens to other students read while she follows
along in her book. She also gets a turn to read now and then. Mrs.
Frederick calls on Clarissa frequently to answer questions. From this
oral work—reading in small chunks, answering questions, and dis-
cussing relationships as the class moves through the material—the
vocabulary study that occurs every day for 5 to 10 minutes, the prac-
tice essays, and other accommodating design features—she is able to
do well on the tests.

Challenge questions are available on the tests for more advanced
students who want to get an A. Clarissa tries the challenge questions
sometimes also. With the knowledge she gains, she is able to analyze
current events with the rest of the class and offer ideas for solutions for
current social conflicts.

She is able to explain major events in history in terms of the caus-
es and the chain of events leading up to these turning points in histo-
ry. Because she is able to contribute to the class in a meaningful way,
she is no longer the behavior problem she once was in classes making
heavy use of a textbook. Here is the text of her essay response to a pri-
mary source document prompt about the American Revolutionary
War, with spelling errors removed:

To fully explain what yow wish to- know I wil stowt from the
beginning. The Revolutionawy War came about because of
yow guessed it, money. Britmin needed money and finances
to- sustninv theiv awrmies and nawvies. They lost o Lot of money
because of the French and Native Americarw War over the
Ohio-Valley. They needed money so-they tured the colonisty.
The first big taw way the Nawigation Acty which controlled
trade: These acty were eventually repealed because of smug-
Hlers! Theve were several acty. The major onesy were the
Townshend Act, Sugar Acty, and Stamp Act. AU were broken
through some way or another, whether smugglery or boy-
cotling or evexv one time v ship way buwrned and everybody
knows the Boston Tea Party. Well, King George wasy mad at the
colonisty for rebelling so-he made laws to-punish: The baddest
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thing that these lawy did way close the Boston Harbor! The
Second Continental Congress wished to- stop bad deeds with
Britnirv and the King so-they wrote the Olive Branch Petition
and King George didnw't even read it. Instead he wrote the
Proclamation of Rebellion.

Britain had heard that in Concord o militia way stockpil-
ing ammunition, canons, and guns. British troopy were sent
to take the guny and stockpided goods. That iy when Paul
Revere and othery went riding to- warn towns: Paul Revere
rode through Lexingtow crying, “the British: are coming.”
That morning the militia gathered on Lexington Green when
the British came. The Battle of Lexington Concord happened.
Britishy won. But whew they came to- Concord they could not

find but very few weapony and stockpiled goods.

Obviously, Clarissa has learned a lot about American history and is
eager to convey her knowledge.

What Other Information Is Available?

For sample copies or to order the history books Volumes 1 and 2 con-
tact: >

Chris Davis

University of Oregon Bookstore Warehouse
Attention: Mail Order Dept.

462 East 8th

Eugene, OR 97401

541/345-8805 or 1-800-352-1733

Fax: 541/346-3516

Grossen, B., & Carnine, D. (1992). Translating research on text structure
into classroom practice. TEACHING Exceptional Children, 24(4),
48-53.
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Carnine, D., Crawford, D., Harniss. M., & Hollenbeck, K. (1995).
Understanding U.S. history. Eugene: University of Oregon.

Kinder, D., & Bursuck, W. (1991). The search for a unified social stud-
ies curriculum: Does history really repeat itself? Journal of Learning
Disabilities, 24, 270-75.

10. Reasoning and Writing

Many assume that inquiry (discovery) teaching methods are the best
way to teach students strategies for constructing new knowledge.
While this may be true for students who already possess some inquiry
skills, students who lack these skills have no way to get them. Kuhn
(1993) found that 60% of the general adult population cannot apply
some of the most basic principles of reasoning and hypothesis testing.
This figure undoubtedly includes persons with disabilities as well as
those with poor reasoning skills. This adaptation was developed to
provide teachers an alternative way to teach inquiry skills, among
other important skills, for using evidence to review opinions, test
hypotheses, and so on.

The Adaptation

The Reasoning and Writing program (Englemann & Grossen, 1996) is a
textbook with teacher presentation manual that applies the six design
principles to develop rigorous skills in logic and inquiry. The program
scaffolds students' writing development through the use of graphic
organizers that illustrate the cognitive structures to be used. The cog-
nitive structures include comparing/contrasting, identifying invalid
conclusions (e.g., false cause), drawing analogies, and using evidence
to support conclusions, among many others.

What Research Backs It Up?

A series of studies have evaluated specific features of the design of the
instruction to teach reasoning. Some of the studies used a computer
medium to deliver the instruction so that teaching variables could be
tightly controlled. The first study compared the use of explicit instruc-
tion in logic with nonexplicit instruction. The results indicated that
high-school students with learning disabilities who received the explic-
it instruction could achieve a mean score on logic critiquing that
exceeded the mean score of university students in a teacher-training
course (Collins & Carnine, 1988).
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Grossen and Carnine (1990) found that a written response requir-
ing a deeper level of processing had stronger effects than a simple mul-
tiple-choice selection procedure. In this study, students with disabili-
ties matched the performance of high-school students classified as tal-
ented and gifted on tasks requiring critical thinking. (See Grossen &
Carnine, 1996, for a description of some of these tasks and details
regarding the performance of students with disabilities.)

Grossen, Lee, and Johnston (1995) compared the effects of instruc-
tion in an algorithmic strategy for logical thinking with instruction that
involved practice working naturalistic logic problems. The algorithmic
strategy produced stronger results, not only for students with disabili-
ties but even more so for the general education students learning in the
same classroom environment.

These specific research findings were incorporated into the design
of the comprehensive textbook program for teaching reasoning and
writing (Engelmann & Grossen, 1996). Data from the implementation
of this program have shown an increase on the Test of Written
Language (Hammill & Larsen, 1996) of more than two standard devia-
tions in one year in general education classrooms.

What Does It Look Like in Practice?

Annette has a learning disability in writing and comprehension. Her
compositions are generally very short and not very informative. She
was placed in a mainstream eighth-grade writing class where
Reasoning and Writing was used as the core program of instruction.
Each time the class learned a new writing form, they followed an out-
line diagram, which graphically represented the thinking process they
were expected to use and provided them with many of the routine
words that made their essays sound “smart.”

Annette was amazed at how good her critiques sounded. She was
eager to read them in class. She found she had to think hard when she
did these activities, but somehow the program always seemed to pre-
pare her for the next, more difficult task. She noticed, for example, that
the thinking process they had been using to test rules was the same
process they used to figure out whether or not a conclusion was valid.

Figures 26 through 28 illustrate samples from the sequence of tasks
Annette completed to learn how to construct knowledge. Figure 26 is
the first type of task in this series. Annette had to figure out what was
in the mystery box and write a paragraph describing her thinking
process. The outline diagram provided a template for her paragraph.
The icons graphically represented the type of thinking involved.
Annette had already learned that the trapezoid prompted a summary
statement, or topic sentence. The boxes illustrated the stepwise nature
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FIGURE 26

Follow the outline diagram to explain how you identified the
mystery object.

Possibilities Clues
banana A. The object is red.
cherry B. The object in not taller
strawberry 1 d
apple than a silver dollar.
raspberry 9 C. The object has a

® ~ “stone” inside.

Mystery
Object
Qutline diagram
The mystery object is . \‘\..

Clue Arulesout ____ _
That object is

The only remaining possibility is

of the ruling-out process used in constructing knowledge. And finally,
another trapezoid indicated a concluding sentence. To figure out the
mystery object, Annette read the first clue, “The object is red,” and then
reviewed the possibilities. Following the outline diagram, she wrote,
“Clue A rules out the banana. That object is not red,” and so on.

This thinking strategy has wide application. Having worked
through several tasks like the one shown in Figure 26, Annette encoun-
tered the task shown in Figure 27, which guided her in applying the
ruling-out process to a shopping problem: “Henry needs a jacket and
has several requirements.” In this scenario there is a jacket that meets
his requirements. In other activities, Annette encountered scenarios
where no option met the all the requirements, so she had to weigh the
alternatives and choose the best option.
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FIGURE 27

Part A Follow the outline diagram to write how you selected the
best jacket for Henry.

Henry’s requirements

1. The jacket must cost less than $200.00.

2. The jacket must be washable.

3. The jacket must offer superior protection against the cold.
4. The jacket must weigh no more than 4 pounds.

Facts
Jacket Stormbuster Windblaster Leader King Kold Wilderness
Price $179.00 $187.99 $156.00 $206.00 $187.00
Weight 4 1b. 31b.20z. 21b.8 oz. 3b.70z 41ib.30z
Protection against cold superior superior good superior superior
Cleaning washable dry cleanonly washable  washable  washable

Outline diagram

The only Jacket that meets all Henry’s
requirements is
Requirement __rules

out . That
Jjacket .

The only reamining jacket is

Annette and all the other students in the class used this same rul-
ing-out process for many other kinds of applications. They used it to
select the best plan for accomplishing a goal, such as learning how to
ride a horse when a person lives in the city, has no money, and has no
horse.

The ruling-out process also represents the fundamental thinking
involved in setting up and interpreting the outcomes of scientific
experiments. Figure 28 illustrates a problem requiring an experiment
before a conclusion can be made. Not all the possible explanations for
an observation have been ruled out. Annette described a short experi-
ment and then described how to interpret the data, depending on how
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FIGURE 28

Follow the outline diagram to explain about the problem with
Sam’s test.

Sam’s test

Sam did an experiment with maple seeds. He planted 600 seeds
at a depth of one-half inch below the surface of the dirt. He
controlled the temperature of the soil so it was above 60 degrees
Fahrenheit. Nearly all the seeds sprouted.

He planted another batch of seeds two inches deep. He put
them in a place that had a temperature that was less than
60 degrees. Almost none of those seeds sprouted.

Sam’s conclusion
A temperature above 60 degrees causes the seeds to sprout.

Outline diagram

/ Sam’s test is inadequate. It does not rule out \
Paragraph 1 '

To rule out that possibility, Sam could

If

Sam would know ___
Paragraph 2 " -

If
Sam would know

the experiment turned out. One of the remaining possible explanations
for the observation would be ruled out in this experiment.

The outline diagrams shown in Figures 26 through 28 provide stu-
dents with a clear model of the wording and thinking processes
involved. Later these prompts are faded after students have internal-
ized the thinking patterns and are able to work successfully without
the prompts (mediated scaffolding).

What Other Information Is Available?

For more information or to order Reasoning and Writing contact Science
Research Associates, 1-888-772-4543.

Collins, M., Carnine, D., & Gersten, R. (1987). Elaborated corrective
feedback and the acquisition of reasoning skills: a study of com-
puter-assisted instruction. Exceptional Children, 54, 254-262.
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Kame’enui, E., & Carnine, D. (1998). Effective teaching strategies that
accommodate diverse learners. Columbus, OH: Merrill.
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11. Science Videodisc Media

Because academic expectations in science instruction are so great, stu-
dents with disabilities are often excluded. To facilitate inclusion, the
goals of the class can be watered down. However, the knowledge base
in the science-related fields is expanding so rapidly that avoidance tac-
tics such as postponing the introduction of content will ultimately deny
students in general, as well as students with disabilities, access to sci-
ence-related fields.

The Adaptation

A videodisc curriculum with built-in accommodations for diverse
learners was developed to communicate rigorous earth science knowl-
edge in a user-friendly manner (Core Concepts, 1987). The design of
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the videodisc program exemplifies the features of instructional design
identified as critical in accommodating the needs of diverse learners
(Grossen, Romance, & Vitale, 1997; Kame’enui & Carnine, 1998).

The curriculum is organized around the big idea of convection,
instead of the usual organization into declarative topics: the solid earth
(geology), the atmosphere (meteorology), and the ocean (oceanogra-
phy). The principle of convection provides the underlying explanation
for most of the dynamic phenomena occurring in these three declara-
tive topic areas. Plate tectonics, earthquakes, volcanoes, and the forma-
tion of mountains are all a result of convection in the mantle. The
dynamics of the atmosphere that cause changing weather are influ-
enced by global and local convection patterns. Similarly, the ocean cur-
rents, thermo-haline circulation, and coastal upwelling are influenced
by global and local convection. The interaction of these phenomena in
the earth and the atmosphere result in the rock cycle, weathering, and
changes in land forms. The interaction of these phenomena in the
ocean and in the atmosphere result in the water cycle, wind-driven
ocean circulation, El Nifio, and climate variations in general.

To gain an in-depth understanding of convection, students must
fully understand the interaction of density, pressure, force, and heating
and cooling. For example, students must understand that heat causes a
substance to become less dense, that less dense substances move from
a place of high pressure to a place of low pressure, and so on.
Furthermore, a specific set of facts about the solar system, the ocean,
the solid earth, and the atmosphere are essential in understanding and
applying these principles. For example, students learn that the sun is
the primary source of heat, that the tilt of the earth as it rotates around
the sun causes changes in the amount of heat received in different areas
of the earth (i.e., changing seasons), that the core of the earth is hot, that
the ocean is very, very deep, and so on.

Figure 29 illustrates the core principle of convection and various
related phenomena. These phenomena and many others are described
in conceptual models that use words and diagrams to highlight the
major concepts and the causal relationships among them. These mod-
els represent basic problem patterns students use to solve problems.
These problem pattern models are presented only after key concepts in
the model and the interaction of those concepts are taught.

Cognitive strategies for analyzing problems are taught conspicu-
ously, and mediated scaffolding leads the learners to greater indepen-
dence and versatility in applying these strategies in solving problems.
For example, density is introduced using a dot in a cube to represent 1
gram of weight. Two cubes with differing numbers of dots are illus-
trated, and students are asked which is more dense. Then figures of dif-
ferent sizes are shown (see Figure 30). The program shows students
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FIGURE 30

Task 3.

Show students equal
quantities of
water and oil. Ask
them to hold
each container and
e predict which

B liquid will sink.
After the prediction
Which substance is more dense? Which substance is more dense? pour the liquids
Which substamce will sink? Which substance will sink? together.

Task 1. Task 2.

how to think about density by placing empty cubes over equal-size
segments of the objects. By looking at the number of dots in the cube,
students can tell that substance B is more dense than substance A,
although blob B is smaller. Later, real objects illustrate the rule that if a
substance is more dense than the medium containing it, it will sink. If
the substance is less dense, it will rise or float.

Other conceptual models illustrate convection as an explanation
for phenomena from the diverse areas of geology, oceanography, and
meteorology, as alluded to in Figure 29. Each of these models estab- .
lishes a problem pattern. These models are not unrelated; they form
' part of a unified, structured convection.

Besides organizing the content differently from a traditional text-
book, the presentation techniques themselves are different in the
videodisc program. The presentation emphasizes frequent oral and
written response, frequent assessment and feedback, and dynamic pre-
sentation of information.

The videodisc program consists of six 5-lesson units, including six
in-program tests, quizzes, and review and remedial exercises. In each
lesson (approximately 45 minutes long), two or more concepts are
taught using dynamic video selections and fairly short explanations
followed by application items. Each of the concepts is taught to a crite-
rion of performance, then tested before the next lesson. Every five
lessons, students work in cooperative groups to solve challenging
problems requiring them to apply the concepts they have learned.

What Research Backs It Up?

Several intervention studies have evaluated the effectiveness of the
videodisc curricula in teaching students with disabilities. Niedelmann
(1992) found that the mean score of students with disabilities learning
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from the videodisc program matched the mean score of general educa-
tion students learning from a standard science textbook in a class that
emphasized frequent hands-on labs.

Muthukrishna, Carnine, Grossen, and Miller (1993) found that in
interviews the students with disabilities demonstrated a scientific
understanding of principles of science that Harvard graduates fre-
quently misunderstood, according to filmed interviews by Schneps
(1987). These students with disabilities also indicated a greater interest
in taking more science classes in the future.

Grossen, Lee, and Carnine (1999) compared the videodisc program
to a constructivist intervention and found that the videodisc program
resulted in significantly more sound understandings and significantly
fewer misconceptions than the constructivist intervention. Mastery of
concepts and problem solving was also better for the videodisc group.
A group of students with disabilities were included in only the
videodisc treatment. These students also scored more sound under-
standings and fewer misconceptions than the general education stu-
dents in the constructivist treatment. (Recall from the introduction that
Hasselbring et al., 1988, and Woodward, 1994, showed that the instruc-
tional design, not the videodisc medium, is the relevant factor explain-
ing the positive effects of these curricular materials.)

What Does It Look Like in Practice?

Rosa, who had a learning disability in the area of reading, had never
taken much of an interest in science because she had difficulty passing
tests in her science class and came to view the science classes as a pun-
ishment. Nevertheless, her new videodisc class was different. She
learned the first day that she had to pay attention because if she didn't
the teacher would repeat the segment. After she watched the first 2-
minute segment, she found she could answer the questions that were
on the video screen. She was surprised to find that when she listened,
she could answer all the questions without any help. Then the next seg-
ment was a little longer. What she had learned in the first explanation
helped her understand the next. The explanations were so clear, and
her poor reading did not cause her the usual problems because she
did not have to read to learn.

She was also surprised to see that she did not seem to forget very
much, because every day the class was expected to use what they had
learned the day before to figure out more and more difficult things. By
the ninth lesson, she understood something called convection, which
explained to her the relationship of heat to weather-related events, the
formation of mountains, the ocean currents, and so on. When the tests
came, Rosa got high grades. Figure 31 shows her answer to a question
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FIGURE 31

Mountaing ave formed 2 ways. I know from
science class that mid-oceanv rid that i
whew the eaths plates are moving apowrt by
covwectiow in the mantle and let lavaw come
up and make o mountin: The second wowy
that mountaing awe formed is by the
plates going ow top of each other by the
opposite covwection of the mid-oceaw ri
in the mantle: Also- mid-oceanv ri awg e;
wsualy found at the bottom of the bdg%’m
subductio goney (the second one) awe most-
by found on the coast of the Picific .

asking her to explain how mountains form. One night she explained to
her parents why the fishing was so good on the Pacific coast. Her dad
loved to fish, but he didn't know how ocean upwelling worked. Rosa
decided that she was actually pretty good in science and decided to
take more science in high school.

When she and her classmates got to high school, many of them
ended up in the same class. The high school teacher was amazed at
what they knew. The teacher said he had never seen a class with so
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much understanding of science. Rosa felt proud to be one of those
smart students.

Who Can Provide'AdditionaI Information?

BFA Educational Media

2349 Chaffee Drive

St. Louis, MO 63146
314/569-0211 or 1-800-221-1274

What Other Information Is Available?

Grossen, B., Romance, N., & Vitale, M. (1994). Science: Educational
tools for diverse learners. School Psychology Review, 23, 442-468.

Burke, M., Hagan, S., & Grossen, B. (1998). What curricular designs and
strategies accommodate diverse learners? TEACHING Exceptional
Children, 31(1), 34-38.

Burke, M., Coulter, G., & Grossen, B. (1997). Instructional design and
videodisc technology: A promising vehicle for improving academ-
ic performance in students with emotional and behavior disorders.
InR. E. Schmid & W. Evan (Eds.), Curriculum and instructional prac-
tices for students with emotional and behavioral disorders (pp. 21-28).
Reston, VA: Council for Children with Behavior Disorders, The
Council for Exceptional Children.
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12. Connecting Math Concepts,
SRA, and Core Concepts
Videodisc Programs

Students with learning disabilities in mathematics often remain at the
level of basic fact acquisition and computation in classes where little is
expected of them. They do not move into the higher-level thinking
involved in math problem solving. Because of this, they rarely have the
opportunity to develop the basic number sense that would enable them
to make rational quantitative judgments. This adaptation can give stu-
dents opportunities to learn higher-order problem-solving skills.

The Adaptation

Several math programs with built-in accommodations for diverse
learners (Core Concepts, 1987; Englemann et al., 1996) incorporate the
six principles of instructional design for accommodating diversity: Big
Ideas, Conspicuous Strategies, Mediated Scaffolding, Primed
Background Knowledge, Judicious Review, and Strategic Integration
(Kame’enui & Carnine, 1998).

The instruction in probability illustrates how these principles are
applied in the design of Connecting Math Concepts (SRA, 1996). The con-
cept of probability and a number of applications for probability build
on a basic understanding of fractions. Students learn that the bottom
number of a fraction tells the number of parts in each group and the top
number tells how many of those parts are used. Consider a bag con-
taining blue and white objects, for example:
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The entire group comprises 9 objects. The

w 8 fraction for the blue objects (in this case the
B .
Bw). “used” objects) is 2 . The fraction for white
8 WB B 9

co. 3
objects is 9

These fractions also represent the probability of pulling a blue or a
white object from the bag. The closer a fraction is to 1, the greater the
probability that fraction expresses. Students learn to represent mem-
bers of a set as a fraction, then apply that knowledge to problems such
as the following:

1. Which bag gives you the best chance of drawing an X?
2. Which bag gives you the second best chance of drawing an X?
3. Which bag gives you the worst chance of drawing an X?

For each bag, students write the fraction for the “winners”—in this
case, Xs. The fraction closest to 1 represents the best chance, and so
forth. The fractions also represent the expected outcomes for a given
set of trials.

00 x ) -  For this bag, the fraction for the Xs is %
Oxo

The denominator expresses the number of trials that would yield
an expected outcome of 2 winners. In other words, for every 6 trials
(shaking up the bag and drawing out an object without looking), one
would expect to draw an X from the bag 2 times.

This statement is explored using a bag with a certain number of
objects, taking trials, and recording the outcomes. For example, a bag
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has 7 cards, 4 of which have triangles on l “
them. Triangles are “winners.” Tallies are ﬂ}mf'ﬁ | REAN
made for each of seven trials taken and for nais . H‘" 1
each time a winner is drawn.

Students then see that the expected result does not happen every
time, but it does happen most of the time.

For this bag, the fraction is % ,orl. % X X
A probability of 1 denotes certainty. X X X

If you take trials for this bag, you will draw a winner every time; you
cannot lose. It is the only time when you will have a winner for every
trial.

Students extend what they know about probability to their knowl-
edge of proportions. This enables them to solve problems such as:

-4
=7

The winners for this set are circles. How A
many winners would you expect if you AO A
took 42 trials? lo) AO

Students first write the information provided by the composition
of the set that gives the ratio of winners to trials:

winners
trials

=3
7

Next, they represent the equivalent fraction that tells about 42 trials.

winners 3 _ [ ]
trials 7~ 42

Students complete the equivalent fraction:

winners 3 ( 6 ) _ 18]

trinls 7\6/) 42

They conclude that they would expect 18 winners from 42 trials.
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This groundwork, expressing probability as fractions and propor-
tions, prepares students for a variety of projects involving dice, cards,
and coins. For example, in one experiment, students are presented with
a bag and are told, “There are 4 cards in the bag. At least 1 of the cards
is a winner (with a blue triangle on it).” Students write the ratio of the
various possibilities for winners and trials:

12 3 4
4 4 4 4
Trials will be taken until 24 winners are drawn. Based on the pos-

sibilities, students construct ratio equations predicting the number of
trials that would be taken to yield 24 winners:

winners 1 ( gz_l_) 24 winners 2 (1_2_) 24

trials 4 \24) " [96] trisls 4 \12 ) (48)

winners 3 (8) 24 winners 4 (6) 24

trials 4 \8) (32) trials 4\6)  (24)

The total number of trials and winners are recorded until 24 winners
are drawn. The actual number of trials is then compared to the expect-
ed values for the four possibilities. Students can then accurately
deduce the composition of the bag.

Thus, students have a representational framework to make sense
of statements such as “The odds are 3 to 2,” or “The probability of win-
ning is 1 in 7,240,000.” Students also see the power of making predic-
tions and drawing accurate conclusions based on empirical observa-
tions.

This example illustrates how basic instruction in fractions is
extended and applied to complex higher operations, such as statistics
and probability, ratios and proportions.

What Research Backs It Up?

Ninth-grade students with disabilities were able to match the perfor-
mance of general education students in their ability to use ratios and
proportions to solve problems after learning mathematics from a math
program designed around the six principles of accommodation for
diverse learners (Moore & Carnine, 1989).

In another study involving fifth and sixth-graders, the sample
included the full distribution of students, from those with disabilities

108
119



to gifted and talented. For analysis, the instructional groups were
divided into low performers (each instructional group included 5 stu-
dents with disabilities in the group of 15 low performers) and high per-
formers (each instructional group included 2 gifted and talented stu-
dents in the group of 15 high performers). The low-performing half of
the class learning from the accommodating program scored signifi-
cantly higher than the high- performing half of the class learning from
a constructivist curriculum emphasizing hands-on group learning
(Grossen & Ewing, 1994).

What Does It Look Like in Practice?

Phillip had a great deal of difficulty with mathematics in elementary
school. By the time he got to middle school, he was so far behind, he
could not read or solve the most basic word problems. He took a
videodisc math course during his first year in middle school. In that
class he learned how fractions work. He learned that the bottom num-
ber was the number of parts in each group and the top number was the
number of parts used. Later he learned that the bottom number was
called a denominator. He was never confused about what the denomi-
nator was because he did not hear the word numerator until about 3
weeks later. When the teacher started using the word numerator, he was
so used to calling the bottom number denominator that he never got -
them confused. His grades in that class were generally about 90%,
which made him feel very good.

After that he went into one of the math classes that most of the stu-
dents took, where he continued to get good grades even when the class
studied difficult concepts such as ratios and proportions and probabil-
ity and statistics. That class used Connecting Math Concepts.

It was easy for Phillip to figure out that out of 15 marbles in a bag,
the chances of drawing a blue marble would be the number of blue
marbles over the total number of marbles in the bag. Because he was so
good with equivalent fractions, he could easily calculate the number of
times a person would get a blue marble if he or she drew only 5 times,
or how many times you would probably have to draw marbles to get 4
blue marbles. The way he had been taught fractions really helped him
understand these operations.

Who Can Provide Additional Information?
On Connecting Math Concepts contact Science Research Associates:

1-888-772-4543
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On Core Concepts programs contact:

Phoenix Film BFA

2349 Chaffee Dr.

St. Louis, MO, 63146
314/569-0211 or 1-800-221-1274

What Other Information Is Available?

Grossen, B., & Carnine, D. (1996). Considerate instruction helps stu-
dents with disabilities achieve world class standards. TEACHING
Exceptional Children, 28(4), 77-81.
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FIGURE At

Checklist for Considerate Text Characteristics

Textbook Title:
Check each questions with a yes or no.
YES _NO

1. Does the title reflect the main idea/topic of the chapter?

2. Doas the table of contents show relationships or organizational patterns between
the unit and the current chapter?

3. Are the headings listad in the table of contents or is there an expandad table of
contents?

4. Does the table of contents show a clear arrangement of ideas by use of one of
the most common relationship structures? Check the structure used:

e Order Explanation

—_— Process Comparison

—  Causality Deliberation
Problem/Sohition

§. ls there a clear relationship or structure of ideas betwesn me current chapter and
the immediately preceding and the following chapters?

| 6. Is there a ciearly identified introduction to the chapter?

7. Does the introduction specify chapter goals/objectives for reading?
"Are the goals/objectives: _______  Explicit (stated Misted)?

implied (embedded)?

8. Does the introduction provide an overview of the chapter?

4. Does the Introduction specily the retationship or organization of ideas/events In
the chapter through use of one of the most common relationship structures?

Check structure used:
—eee.  Order —(_  Explanation
—_— Process e——r. Comparison
e Causality wee——r.  Deliberation
——  ProblenvSolution

10. Does the introduction state the rationale/relevance of the chapter content?
Are the rationalesirelevance statement ______  Explicit?

— implied?

11.  Does the introduction:

review previously studied relevant materialinformation?
relate it to the topic of the current chapier?

— . oxplicity state the relationship?

— Imply the relationship?

University of Kansas Centar for Research on Leaming May, 1097
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list fo 't)

M 12. Do titles of main headings and subheadings clearly reflect the maln idea
structure of information presented?

13. Do subheadings follow a clear sequence of information directly refated to the
main headings?

14.  Does the author use size, shape, color, and/or plscement to distinguish types
of headings?

15.  Are new/key vocabulary highlighted in the text?
in bold print or Rtalics?
Listed at end of chapter, bottom of page, or margin?

16. Does the text provide
A definition of key terms?
A pronunciation guide for key terms?

17. Do graphics enhance the most important information contalned in the chapter
and/or related cErectly to headings?

18. Do graphics depict information in a succinct, easy-to-read format with
instructions provided for interpretation or use of charts and graphs?

[ 19. s there a clearly identified summary?
20. Does the summary synthesize chapter contents?

21. Does the summary review chapter goals/objectives?

22. Does the summary focus student attention on the most important concepts,
ideas, and information?

23. Are there chapter review/study questions?
24. Are chapter review questions based on the critical key concepts and ideas?

25. _1s there a good balance among main idea, detaltfact, and critical thinking
(applications, analysis, synthesis) questions?

Total number of questions answered "YES"

The higher the score, the more considerate and "user friendly" the textbook. The more
considerate a textbook, the more likely that students will be able to use It independently.
The me%re inconsiderate a textbook, the more teacher facilitation and intervention will be
required.

University of Kansas Center for Research on Leaming May, 1997
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FIGURE A2

TRIMS

Strategies for Enhancing Text Problem Areas

Possible Problem Area

Teacher Strategies

Title
Q Students are unable to paraphrase
title because it contains:
a) unknown vocabulary
b) concepts not previously defined
or studied

¥Assist students in paraphrasing title by
eliciting or providing synonyms for
unknown vocabulary in the title.

| ¥Have students change title to a question

and find answer to the question in
chapter introduction.

¢ Assist students in dividing concept
vocabulary into "word parts” to

paraphrase definition of concept, e.g.:
humanism = human + ism human =
mankind ism = system of belief.

v Paraphrase title for students to provide
a paraphrase for them in order to give
a general definition of the title/chapter
topic.

l'fielationship

Q Students are unable to determine
he relationship of information due
to

a) unknown vocabulary and/or
concepts in the chapter or unit titles

b) lack of understanding of

and/or

inexperience in identifying relationship

structures

U The order of chapters in the text does
not match the order assigned by the
teacher.

Provide practice in identifying
relationships - use preceding chapters
(familiar materials) as a basis for
identifying relationships.

vProvide examples of the 3 most common
relationship structures used in text;
elicit "real life".examples of the specific
relationship; cite examples in text;
have students find additional
examples.

v’Name the relationship for students and
provide text examples for them.

¢'Direct students to analyze the order &
relationship of assigned chapters.

v Explain the relationship of chapters
assigned by the teacher.

v Compare order selected by teacher to
order in the text.

University of Kansas Center for Research on Learning May, 1997
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Strategies for Enhancing Text Problem Areas (con't)

Possible Problem Area Teacher Strategies
Introduction ¢ Introduce the chapter to students.
Q There is no introduction vProvide a rationale for the
importance of the chapter
content.

v/Review previously learned
material and establish a link to
chapter content.

D  Introduction does not provide any | ¥/Provide students with
goals/objectives for the chapter. goals/objectives for reading.
v/Continue with the survey, then

have students use chapter
summary, review questions,
headings, etc. to develop
goals/objectives for their
reading.

Q Introduction does not explicitly state |¥/Change the introductory
(embeds) chapter goals/objectives. sentences with implicit
statements of goals/objectives to
explicit statements and list on
chalkboard.

¢/ Provide students with vocabulary
usually employed in
goal/objective statements (e.g.
should, will).

v/ Assist students in ide
goals/objectives embedded in
the introduction’s implicit
statement.

University of Kansas Center for Research on Leaming May, 1997
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FIGURE A2 (Continued)

Strategies for Enhancing Text Problem Areas (con't)

Possible Problem Area

Teacher Strategies

Main Parts and Terms

Q Students cannot differentiate main
headings from subheadings and
sub/subheadings.

Q Students cannot diagram the
headings into content map form.

Q Students have difficulty changing
headings into questions.

Q Students cannot find key terms in
the chapter.

{Q Students cannot find definitions of

key terms.

Q Students’ limited background
knowledge/experience makes
understanding of key
terms/ concepts difficult.

Q Students cannot relate enrichment
features to appropriate headings.

¢/Direct students to examine the size,
shape, color, & placement of
headings to help identify types of
headings.

¢'Teach students the outline notations,
symbols, and patterns.

¢/Guide students through the
outlining process.

¢/ Guide students through the
mapping process.
v/Provide a content map.

¢/ Guide students through the process
of formulating questions.

v/Provide students with a list of
questions and have them match
them to appropriate headings.

¢ Direct students to look for: words
highlighted in bold print words
footnoted at bottom of each page
words noted in margins a list at the
end of the chapter a glossary.

¢/Identify key terms and list on
chatkboard.

v/Pre-teach vocabulary critical to
understanding key concepts in the
chapter.

vHave students create vocabulary
cards with terms on one side and
definitions on the reverse side. For
ESL students both languages may
be used to facilitate understanding.
Use cards to create concept/content
maps, as a self-testing tool, etc.

¢/Guide students through process.

University of Kansas Center for Research on Leaming May, 1097
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Strategies for Enhancing Text Problem Areas (con't)

Possible Problem Area . Teacher Strategies
Summary v’Check introduction and review
Q The chapter does not contain a questions for summary
summary information.

Q Students have difficulty
paraphrasing the summary
because it is too long or
summary statements are
embedded in the text.

Q No review/study questions are
provided.

Q The review/study questions do
not review the most important
ideas in the chapter.

v’Using the information gained
through the survey process (intro,
headings, ,review questions, etc.)
have students write their own
summaries.

v'Summarize the chapter for
students.

v Segment the summary to focus
students on smaller units of
information.

vIdentify words in the text that cue
a summary.

v’Summarize the chapter for
students.

vProvide students with
review/study questions.

v’Guide students through process of
formulating review questions
based on what they have learned
from their survey of the rifle,
headings, introductions, etc.

vIdentify types of information
targeted by questions.

v/Provide questions reviewing most
important information in the

chapter. ‘

v’Guide students in formulating

appropriate questions.

University of Kangas Center for Research on Learmning May, 1997
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The ERIC/OSEP Special Project

The ERIC/OSEP Special Project at The Council for Exceptional
Children facilitates communication among researchers sponsored by
the Office of Special Education Programs (OSEP) in the U.S.
Department of Education, and it disseminates information about spe-
cial education research to audiences involved in the development and
delivery of special education services. These audiences include:

¢ Teachers and related services professionals
¢ Teacher trainers

¢ Administrators

¢ Policymakers

* Researchers

The activities of the ERIC/OSEP Special Project include tracking
current research, planning and coordinating research conferences, and
developing a variety of publications that synthesize or summarize
recent research on critical issues and topics. Each year, the Special
Project hosts a conference attended by research project directors spon-
sored by OSEP. Throughout the year, it holds research forums and
work groups to bring together experts on emerging topics of interest.
Focus groups representing the Special Project's audiences are held to
inform both OSEP and the Special Project of audience information
needs and to enhance the utility of publications produced by the
Special Project. These publications include an annual directory of
research projects as well as publications about current research efforts.

The ERIC/OSEP Special Project is funded, as part of the ERIC
Clearinghouse on Disabilities and Gifted Education, by the Office of
Special Education Programs of the U.S. Department of Education. The
ERIC Clearinghouse on Disabilities and Gifted Education is one of 16
clearinghouses of the Educational Resources Information Center
(ERIC) system. It is funded by the Office of Educational Research and
Improvement of the U.S. Department of Education. The ERIC system
maintains a database of over 978,000 bibliographic records concerning
education. The ERIC Clearinghouse on Disabilities and Gifted
Education gathers and disseminates information on all disabilities and
giftedness across age levels.
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